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e A 975,000-lb-per-hr vertical deaerating feedwater 
heater, mounted on its horizontal storage tank. 


e Workmen fitting and welding internal baffling 
in a deaerating heater shell. 


@ Scarfing a head, preparatory to fit-up and welding. 





ELLIOTT/ 


-oefrom drawing board...to hydrostatic fest 


w- ELLIOTT 


Deaerating Heaters 


are (and always have been) distinctly and 
strictly an Elliott product, built throughout 
in Elliott shops to insure the positive and 
reliable performance that Elliott engineer- 
ing has designed into them. We know every 
detail is right, before a unit is shipped, and 
that it will live up to the full expectations 
of ourselves and of its purchaser. 

Elliott deaerating heaters require no main- 


tenance. The tubular vent condenser of older 


e A.S.M.E.-approved automatic welding is used wher- 
ever possible in fabricating deaerating heaters and 
storage tanks. 


@ Below, a stainless steel inner head. 


designs is now replaced with an inlet spray 
unit and vent collecting hood located within 
the shell. Trays are of fabricated stainless 
steel. Non-corrodible metals are used wher- 
ever undeaerated water touches the metal. 
These are some of the latest developments in 
deaeration, fully covered in Bulletin N-16. 


Write for a copy. 


ELLIOTT COMPANY 
Decerator and Heater Dept. | «.,, 
JEANNETTE, PA. . 
Plants at: JEANNETTE, PA. « RIDGWAY, PA. 

AMPERE, N. J. © SPRINGFIELD, O. 


NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Only actual hot condensate 
capacities give a true picture 


of steam trap value 


YOU KNOW THE CAPACITY 
WHEN YOU BUY AN ARMSTRONG 
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CAPACITY OF TRAP, CONTINUOUS DISCHARGE 


Turoreticat calculations fail entirely to give a 
true picture of trap capacity. Orifice tests fail to account for 
capacity losses caused by pipe friction. Tests with cold or 
warm water do not take into consideration the capacity- 
reducing effect of flash steam. Only tests with actual trap 
hookups handling hot condensate will tell you the true con- 
tinuous discharge capacity of a steam trap—and those are the 
capacities Armstrong gives you. 


If capacities are misleading you may buy a trap too small for 
the job. Or, if you compare different makes of traps on 
a price basis you must know if they are comparable on a 
capacity basis or the comparison means nothing. 


Dollar for dollar and size for size Armstrong steam traps give you 

greater capacity—another reason why they are your wisest 
nr buy. Your nearby Armstrong Representative can supply you. 

2CNTIAL PRESSURE THROUGH TRAP, LBS PER = Call him for recommendations. 

IT PAYS TO KNOW BEFORE YOU BUY! ARMSTRONG MACHINE WORKS 

THE ARMSTRONG STEAM TRAP CAPACITY 810 Maple Street * Three Rivers, Mich. 

CHART is based on hundreds of tests with 

hot condensate. You can depend on its 

accuracy. 
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SEE OUR CATALOG “ge | The 36-PAGE STEAM TRAP BOOK gives Armstrong 
> tr iti d tells h to select the right size 
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Rural Co-operative Power Assn’s Elk River Station 
by A. C. Hunter 
Built to serve a power co-operative system supplying 25,000 
farmers, this new steam-electric generating station has initial 
capacity of 23,000-kw, in two generating units. It is designed 
for future use of North Dakota lignite and natural gas. 








What About the Atomic Power Plant 

by Andrew W. Kramer 

Sooner or later — probably sooner —- the atomic power plant 
is coming. When it does, we will not need to make thermal or 
cost comparisons of such plants with the best of our present 
and projected high-pressure, high-temperature steam cycles. 
The steam end of the stationary atomic power plant will prob- 
ably be a medium- or even low-pressure, moderate temperature 
steam plant. And the entire fuel situation with atomic energy 
will not be comparable with that of our present fuel-burning 
plants. This article tells you why and explains the heat and 
cost relations we may expect in atomic power. 


Graph Your Deaerator Heat Baiance 
by Fredric R. Alex 
One of the trickiest calculations on steam power engineering is 
figuring a heat balance for a deaerating contact type heater. 
If you’ve tried it, you’ll sigh with relief at the method shown 
here for making a simple » Rorne that will give you the an- 
swers quickly and accurately. 


Packaging Aids A-C Generator Control 
by W. P. Burt 
Putting all your eggs in one basket is generally considered poor 
judgment. But in the case of excitation and other controls for 
a-c generators, it may be very good judgment. That’s what 
packaging means here and the author shows not only why but 
how it’s done. 


Waukegan Saves 74% by Deionizing Make-up 
Saves 74% of what, you ask? (That’s what the title was sup- 
posed to make you ask.) Well it’s 74% of the cost of treating 
water for old and new generating units at Waukegan Gener- 
ating Station of Public Service Co. of Northern Illinois. New 
treatment system costs and performance given in detail. 


The Practical Engineer and Electrician Section, Contents 
Dual-Fuel Diesel at Culpeper Power Plant... 
Yearly Index 


Bokaro—Correction 
Through a misunderstanding on the part of one of the mem- 
bers of‘our editorial staff, on the contents page of the October 
issue, we wrongly stated that Bokaro Station was backed by 
ECA. This is not so. The project was financed with the help of 
the World Bank, otherwise it is a project of the Government of 
India, managed by its Damodar Valley Corporation. 


Regular Departments 
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The only magazine devoted exclusively to the engineering 
interests and practical problems of power engineers 
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Swartwout V-10 Flow Regulat 


ng Valves 


slash maintenance costs in systems with 
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In reducing saturated steam—particularly from pres- 

sures above 250 psig—moisture is thrown out during 
expansion. This moisture creates severe “sandblasting.” 
In pressure reduction, steam expands along Constant 
Entropy line as shown by broken black line. Even though 
initial and final conditions are superheated, steam may 
expand deep in moisture zone. This moisture, traveling at 
extremely high velocity, quickly destroys ordinary valves. 
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Chart from Thermodynamic Properties of Steam by Keenan & Keyes 
Reproduced by permission of John Wiley & Sons, Inc., Publishers 


Swartwout V-10 valves are 
scientifically designed to 
handle liquids at high pressure 
drops and also under flashing 


conditions. All direct impingement 
valve 


is eliminated and longer 


life is assured two ways—by 


better 


flow design, plus use of materials 
specifically selected for the service POWER PLANT EQUIPMENT 
involved. As a result, Swartwout 
V-10 valves outperform other valves 


in similar service. 


High pressure boiler blowdown service is extremely rigorous. 

When closed, there is full pressure drop across valve; when 
open, high velocities and flashing rapidly increase line loss and 
decrease the allowable drop across the valve. The variations in 
pressure make this service critical since valve must handle 
all conditions. 


In saturated liquid drainage service, such as on high pres- 
sure extraction type heaters, water at saturation temperature 
flashes into steam when pressure is reduced. Exclusive scroll 
inlet and gradually expanded straight outlet of V-10 valve 
design permit a sliding action instead of direct impingement 
thus preventing corrosion-erosion. A-4206 


SEND FOR BULLETIN S-208A © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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ENGINEERS’ PREVIEW 


‘T= PART played by the engineer in creating the 
present way of living has established engineering as 
one of the most important professions in aley’s world, 
Ira P. Macnab, president fie Engineering Institute of 
Canada and general manager of the Public Service Com- 
mission of Halifax, Nova Scotia, told the semi-annual 
meeting of ASME at Toronto 

“The last one hundred years has seen a tremendous 
impetus in engineering activities with a continual 
broadening of the work which the engineer is called 
upon to do,” said Mr. Macnab. “‘We are now at the 
threshold of the atomic age. What may happen to our 
civilization rests broadly in the hands of the scientist, 
the engineer and the economist. It is our duty as senior 
men to accept this responsibility and face the challenge 
that goes with it. While a few engineers have become 
great public men in proportion to our numbers, there is 
great doubt if we are carrying our share of the load,"’ he 
declared. He questioned whether the present engineering 
curriculum is broad enough to equip engineering gradu- 
ates for the wider duties of citizenship and the increas- 
ingly executive role in industry that they are being called 
upon to assume. 

* * * 

MP became a reality to industry in July. For the third 

quarter of the year, the Defense Electric Power Ad- 
ministration (Depa) ordered the new system of material 
allocations into effect for major power plant additions 
and minor requirements. Manly Fleischmann, director of 
NPA, was nominated to head up the Defense Production 
Administration as well and a program was instituted for 
changing DO orders used in the first half of the year into 
CMP orders for allocation of controlled materials. Con- 
trolled materials are copper, aluminum and steel in the 
various forms and shapes listed in CMP Regulation 1. 

There have been changes and new appointments in the 
various branches of the Defense Production Administra- 
tion and the various branches concerned with supervision 
over engineering materials. During the past month it has 
not been possible to draw any conclusions on how the 
new plan is working or may work in the future. As this is 
written, the Korean cease-fire talks have not yet resulted 
in anything more than pious hopes and some observers 
feel that, if they result in a Korean peace, a good deal of 
the steam may leak out of the mobilization effort. 
Whether American business and the American people 
generally can and will accept controls for mobilization 
still remains to be seen. 

It is obviously impossible in a monthly magazine such 
as Power ENGINEERING to keep readers informed of the 
daily progress of any such program as that now under- 
way, especially when it is just getting started. Moreover, 
to comply with the various regulations of the program is 
primarily a management function or an industry function. 
What you can do as an engineer is determined largely by 
factors of supply and requirement that are not strictly 
engineering. 

So if you must keep in close touch with every detail 
of the mobilization program, your detailed day-by-day 
information will come from the National Production 
Authority or one of its branches. You can always apply 
to the nearest field office, a list of which will be supplied 
by the National Production Authority, Office of Public 
Information, Room 5004 Commerce Building, Wash- 
ington 25, D. C. 


HE MUCH-MALIGNED coal-burning locomotive 

has received a boost recently from the president of one 
of the nation’s principal railroads. He said the economy 
and reliability of the modern, coal-burning, steam loco- 
motive cannot be bettered by any other existing type of 
railroad power, and then gave figures from his own rail- 
road to prove it. 

R. H. Smith, head of the Norfolk and Western Rail- 
way Co., told the 14th Annual Fuels Conference that a 
study of the 23 principal railroads in this country, in- 
cluding his own, showed that the N & W's 64,766 gross 
ton-miles-per-train-hour in 1950 surpassed any of the 
other 22 railroads for that year. This year’s results thus 
far indicate that the N & W will better its own figures 
and will again top the other 22 railroads, Mr. Smith 
declared. 

Mr. Smith said the N & W's present activities in de- 
veloping other types of coal-burning locomotive stem 
from its realization that the conventional steam locomo- 
tive boiler has just about reached its limit in boiler pres- 
sure and cannot go appreciably higher. Barring un- 
foreseen difficulties, it expects to have a coal-burning, 
steam-turbine, electric-drive locomotive undergoing road 
tests on its line before the end of 1952. 

Plans for this locomotive were developed together 
with the Babcock & Wilcox Co., Westinghouse, and 
Baldwin Locomotive. Preliminary tests have been com- 
pleted and construction has begun. The locomotive will 
utilize a water-tube boiler, generating steam at 600 
psi, 900 F. The N & W has also joined the group 
sponsoring development of the coal-fired, gas-turbine, 
diciticdiine locomotive 


* * * 


EDER ALESE is indispensable in Washington. Remem- 

ber that subtle and p tio book some time ago called 
Federal Prose: How to Write In, And/Or For Washing- 
ton, by two refugees from the government departments? 
Well, here are some more clever examples of Federalese 
as presented recently by Jerry Kluttz in his Federal Diary 
in The Washington Post. 

A Program — Any assignment that can't be completed 
by one phone call. 

Channels — The trail left by an interoffice memo. 

Status Quo — This mess we're in. 

To Expedite — To confound confusion with commotion. 

Expediter-- One who does same while riding fast 
trains and staying at good hotels. 

Co-ordinator —- A guy who has a desk between two 
expediters. 

Conference — A place where conversation is substituted 
for the dreariness of labor and the loneliness of thought. 

Conference — A conference is a group of people who 
individually can do nothing but who can meet collec- 
tively and agree that nothing can be done. 

A Modification of Policy — A complete reversal which 
nobody admits. 

Give Us the Benefit of Your Present Thinking — We'll 
listen to what you have to say as long as it doesn't inter- 
fere with what we've already decided to do 

An Expert —- An expert is a person who avoids all the 
small errors as he sweeps forward to the grand fallacy. 

Confidential Memorandum — There wasn't time to mim- 
eograph this bundle of confusion. 
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S THE FIRST PHASE of a program to link the main 
cities of India by radio telephone and radio tele- 
graph, that nation’s Posts and Telegraphs ——— 
has ordered 16 three-kilowatt, type-MW igh-fre- 
quency transmitters from the Westinghouse Electric 
International Co. The apparatus will supplement exist- 
ing land lines and relieve congested communications 
service between Bombay, Calcutta, Madras and Delhi. 
It is expected to eliminate many of the maintenance 
problems on India’s 100,000 miles of land lines. 
Twelve of the 16 transmitters will be supplied with 
multiplex equipment which will enable each unit to 
carry four radioteletype messages simultaneously. 
Terminal equipment will tie in radio communications 
with land lines which now serve the areas surrounding 
the four cities. 


* * * 


N THE WARM-UP WAR — World War I — (Oh, 
THAT war! all we used to hear from the grizzled 
old regular Navy men was: ‘The Navy used to have 
wooden ships and iron men but now we got iron ships 
and wooden men!"’ Some of the young fry tell us they 
heard somewhat the same thing in the Navy during 
World War II. Well, anyway, the wooden men of World 
War I and II didn’t do so badly with their iron ships. 

Of course, the wooden ships needed iron men, as F F 
Kaiser points out in a most interesting article in Shipyard 
Bulletin of Newport News Shipbuilding and Dry Dock 
Co., March-April 1951 issue. They're about all gone now, 
he says the wooden ships, that is — and it is just as 
well. Smaller than the steel vessels of today, lacking 
modern dependability, comfort and sea-keeping quality, 
they offered instead a greater measure of color and 
nautical personality. It is said that men who sailed such 
ships were closer to their craft than are the seamen of 
today and that may be true. 

Mr. Kaiser, drawing from the records of the Newport 
News Shipyard, goes on to describe a number of the last 
of the wooden ships, particularly the big schooners that 
sailed up and down the Eastern coast and, in fact, all 
over the oceans. The fact is, when the Engineers’ Preview 
editor was a boy, it was no uncommon sight, when sail- 
ing in Massachusetts Bay, or off Newburyport or Glouces- 
ter, to see 3- and 4-masted schooners beating down the 
.coast with loads of lumber from Maine and granite from 
Rockport. 

We were surprised to learn from Mr. Kaiser's article 
that the biggest wooden 6-masted schooner in the East 
Coast coal trade was the Wyoming which was in service 
until as late as 1924, when she was wrecked near Pollock 


Ri 
ff you want a whiff of southeast breeze or dock mud 


and perhaps a barnacle or two, just look at the pictures 
in Mr. Kaiser's article. Oh, yes, Newport News builds 
and repairs ships and also builds big hydraulic turbines, 
in case you had forgotten it while smelling the salt 
breeze. 


* * * 


HE FABULOUS oil fields of Alberta, which alone 

supply one-third of Canada’s current petroleum 
requirements, have raised that country’s annual crude 
oil production to nearly one-half of its total needs. 
Contrasting this with domestic production which 
amounted to only seven per cent of consumption in 
1947, the year of the discovery of the western oil 
deposits, Dr. Oliver B. Hopkins described the effect 
of this development on the economy of the west and 
Canada as a whole, in a paper before the ASME at 
Toronto. 
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[N ONE of the largest office leasing transactions in New 
York City in 1951, The Babcock & Wilcox Company, 
nation’s — producer of steam generators and related 
equipment, has taken five entire floors totalling approxi- 
mately 120,000 square feet of space in the new fully air- 
conditioned 32-story Chrysler Building East, New York. 


* * * 


MPROVED SILICONE resins for electric insulation 

will bring about important changes in the renewal 
parts and service shop businesses of the electrical 
industry, it was forecast by H. F. Jones of GE’s Chemical 
Department. Although early silicone resins lacked 
compatibility with organic resins, silicone resins have 
recently been developed with the ability to mix with 
and improve the properties of a wide variety of organic 
resins and compounds. These silicone blending resins, 
of which General Electric SR-82 is an example, have 
opened up a whole new field of investigation. With 
many applications in the electrical industry in need of 
insulation with higher heat resistance, the combination 
of silicone and organic resins can add a greater safety 
factor in motors, generators, and transformers at a 
minimum of cost. By addition of varying amounts of 
silicone resins, it is conceivable that insulating resins 
tailored to specific temperature requirements will be 
produced. 


* * * 
| pee PROTEIN spot digestant for dry cleaners 


effectively “eats and digests” stains from clothing, 
says Pabst Brewing Co. 


+ * * 


AFrm SPENDING three years and almost a million 
dollars on research, the Du Pont Co. has devel- 
oped a new and economical way to add its synthetic 
rubber, neoprene, to paper. Instead of coating or 
saturating the finished paper, as in older methods, the 
neoprene is now added in latex form to the pulp just 
before it is made into paper. The result is a new family 
of low-cost specialty papers made directly on the paper 
machine. Outstanding advantages of the new papers 
are wet strength, chemical resistance, and all-around 
improvement in physical properties. In the industrial 
field neoprene treated paper has undergone successful 
field trials in such applications as gasket paper, multi- 
wall bag paper, wrapping paper, box board, and 
industrial filter paper. 


* * * 


YDROELECTRIC plants are being built by two 

private utility companies at outlets of new pressure 
tunnels that will transmit more water to New York City 
Power revenues will help pay costs to both city and 
utilities. 


* * * 


“TSAINING COURSE covering the six emergency 
measures necessary to make an injured — 
comfortable until he can receive the attention of a phy- 
sician has been prepared by the Department of Techni- 
cal Services of the American Petroleum Institute. 
Details of the course are contained in a First-Aid and 
Safety-Training Guide, which is now being made avail- 
able to the oil industry and other interested purchasers. 


‘The Guide also outlines parm industry’s pro- 


gram for the safety of individual employees, as well as 
the personal protective equipment available and its 
functions. Copies may be purchased from American 
Petroleum Institute, 50 West 50th Street, New York 
20, N. Y. 
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Aiglot Jin, GAI-TR 
TWO COMMUNICATION 


Only by choosing a GAI-TRONICS Power Plant 
Communication System, can you get a complete 
system—far more versatile than an ordinary pub- 
lic address hookup with an unhandy, separate 
intercom. 

GAI-TRONICS Systems are custom-engineered 
by Power Plant Design Engineers—men who know 
the problems and needs of top-notch power plant 
communication. GAI-TRONICS speakers and tele- 
phone handsets are specially designed for power 
plant operation. Even under the highest and most 
unusual noise levels, hearing and speaking are 





easy, completely unstrained. 
With but a flick of a switch it is possible to 
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NICS Gives yoy 
SYSTEMS IN ONE 


change from speaker use to personal two-party or 
group telephone conversation. No need for two 
individual systems—each with its own wiring, 
devices, maintenance, and expense! 

To everyday power plant operation, GAI- 
TRONICS brings a new standard of efficiency. 
During an emergency, fast, sure GAI-TRONICS 
communication can avert disaster—can more than 
pay for itself in a few minutes. 


FREE 
We want you to know more about GAI-TRONICS. At your 
request, we will send you an informative booklet . . . Power 
Plant Communication Systems. OR, we will be glad to give 
you an eye-opening demonstration with a portable GAI- 
TRONICS System in your plant! Write today! 


NTT TT 








PHILADELPHIA ELECTRIC COMPANY e@ UNIVERSITY OF MICHIGAN e BOSTON EDISON COMPANY e@ PHILADEL 


ELECTRIC & GAS COMP (EW YORK STAr LIFORNIA 
VIRGINIA PULP AND P/ "ANY eC 
COMPANY @ VIRGINIA iD POW /ER COmran 


COMPANY I OMe nin, wo GEOR ns WER CumcANY © Ulery c RSs» OF WISCONSIN 
COMPANY @ UNIVER Y NOR’ iam | 5 + ° «(NTE Gt Cc 4 ANY cil. TE 
HARVARD MEDICAL Hw eCt 1 E (¢ RDA D+ A £ TICRE © 1G SMPAN bf 1 H we 
COMPANY @ INTERNATIONAL HARVESTEP 4~MPANY @ UNION ELECTRIC COMPANY OF MISSOURI @ SWIFT ANE 


PROCTER AND GAMBLE COMPANY ¢« CALI NIA STATE HOSPITALS @e EASTMAN KODAK COMPANY @ LEVER B 


— 


; 4 ~ P 
PHILADELPHIA ELECTRIC COMPANY @ UN! , RSITY ¢ — Pk B Te COMPANY e PHILADEL! 


z aioe nee 
ELECTRIC & GAS COMPANY. e NEW YORI P™""""" U5 @ >: vy OIL COMPANY OF CALIFORNIA 
== a ; 
VIRGINIA PULP AND PAPER COMPANY @ DALLAS POWER AND PANY @ SOUTHERN KRAFT CORPO 
OMPANY @e DUKE POWER COMPAN 
ANY @ UNIVERSITY OF WISCONSIN ‘ 
. COMPANY e@ FLORIDA STATE 
HARVARD MEDICAL SCHO~ e NG COMPANY @ SOUTHERN Cs 


SOMPANY @ INTERNATIONAL ane \- ss ANY OF MISSC 


>ROCTER A’ ~ ‘LE COMP: 


>HILADELI ‘* ELI C COMPA 6 UN: 
» 


-LECTRIC 3+ 


-OMPAN ——_ ae 


-OMPANY sit heer*n tINZ ‘> a PonwiVERSITY OF WISCONSIN 


OMPANY INI’ lp OF NORTH CAROLINA e ws SS COMPANY @ FLORIDA STATE 


. 
(ARVARDA (Cj! OOL @ CHRYSLER CORPORATI( COMPANY @ SOUTHERN CA 


~— 


OMPANYe! “ NAL HARVESTER COMPANY e\ | f OF MISSOURI @ SWIFT AND 

ROCTER AND GAmolE COMPANY @ CALIFORNIA STATE HOSP! >IMAN KODAK COMPANY @ LEVER B 
PHILADELPHIA ELECTRIC TRSITY | F AICHIG 2N COMPANY @ PHILADELP 
ELECTRIC & GAS u " oer St. a =) of OF CALIFORNIA 
VIRGINIA PULP AND | RC NY. | JTHERN KRAFT CORPOR 


COMPANY e VIRGIN v ‘ sf UKE POWER COMPAN 


COMPANY OF AMERICA eH. J. HEINZ COMPANY @ G. ORGIA POWER COMPANY @ UNIVERSITY OF WISCONSIN 


December, 1951—POWER ENGINEERING—Chicago, Illinois 





HIA PUBLIC SCHOOLS e@ PACIFIC GAS & ELECTRiC COMPANY @ IOWA STATE COLLEGE @ PUBLIC SERVICE 


BOoSTC Lit APA JN EST 
ATIO Cc N ER 4 TOR 
N a 4 UM 


R. J. REYNvivS TOLAc.r.O CO any’ @ CARNEwre wedTli wee rela eerr, hereeren mn | HU rnwer OlL Aree mee «AING 


NY) 4 


- APANY «6 


HOSP 2s R “NG R NV VY e vl SITY “4 Ye 


LIFOF 1 : ae ae oe DRPO \Ti N OF meRE A 


COMPANY @ FLORIDA POWER COMPANY @ ARMOUR AND COMPANY @ UNIVERSITY OF PENNSYLVANIA @ 
able metallurgical improvements to withstand the 


chemical reactions of acid wash as well as the me- 
chanical wear of boiler blow-down. 


When buying blow-off valves, weigh the significance 
of these two facts: 


More than 15,000 boiler plants in the United States and 
other countries are equipped with Yarway Blow-Off 
Valves... Some of them for nearly 40 years. Among 
high pressure plants, 4 out of every 5 in the United States 
are Yarway-equipped. 


Yarway continues to pioneer and improve blow-off 
valves and blow-off valve service for both high and 
low pressure applications. 

On new boilers, replacements or modernization, make 
sure you specify Yarway Blow-Off Valves, Any boiler 


Design, metallurgy, workmanship and service are the 
reasons. It was Yarway that brought out the famous 
Seatless Valve, teamed it with a stellited hard-seat 
valve in a common forged-steel body to make the 


manufacturer will supply them on your specification. 


Bulletin B-424 gives you the full story on pressures to 
400 psi. Bulletin B-433 for higher pressures. Both are 


popular Unit Tandem. Yarway has also made avail- free. Write... 


YARNALL-WARING COMPANY, 114 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY UNIT TANDEM VALVE 
sectioned through hard-seat (blow- 
ing) valve. Open position. 


YARWAY UNIT 
TANDEM VALVE 
sectioned through 
seatiess (sealing) 
valve. Open position. 


(a : _ Prey, 


STEAM PLANT EQUIPMENT 


£ 
— a 


Ome) 
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(oly Edward thas Integral Seals 


FOR ALL HIGH PRESSURE— 
HIGH TEMPERATURE 
REQUIREMENTS 


Pioneer in the valve industry in the use of Stellite hard 
facing for seats and disks, only Edward has the experience 
and the intricate equipment to build trouble-free 
extreme service valves with integral hard facing 

in a full size range. 


No more leakage between valve seats and bodies, no 
more loosened or distorted seats, regardless of pipe size, 
service, or valve type. 


For high pressure —high temperature service, integral valve 
ats pay for themselves a dozen times over. So, Edward makes 
em standard construction in the higher temperature ranges, 
ptional for moderate temperature service, and has them 
vailable in globe, angle, gate, non-return, instrument and 
ther valve types in a full size range. Integral seats ore 
akproof seats. There are no threads to corrode—no points 
erosion to start—no welds on seat rings to fail. An 
egral seat valve in a clean piping system needs no 
intenance—no replacement. 


sizes, types ond ratings write for Edward catalog 104. 


Aina RE a Ne me NN 


EDWARD—"BIRTHPLACE OF 


BETTER VALVE DESIGNS” 





na Tul Range ot Valve Sizes 


peru empath rei See how the Edward integral seat is 

OF es ee ee eee oe i part and parcel of the valve body 
itself. Stellite is applied by weld de- 
posit on the machined valve bedy seat 
area. The entire body is then heat 
treated to remove stresses and prevent 
distortion. Next, the seat is machined 
to mirror-smooth finish and exactly 
mated to the hard faced disk. 





WITH AN 


Cette a es INTEGRAL SEAT THERE 
iad lea: ARENO LEAKS 
TROUBLE AND BETWEEN SEAT 
MONEY... AND Booy 


IT PAYS TO SPECIFY 


EDWARD VALVES 


nother (5) Product 


Fiaswnih Velias Ate: 


Subsidiary of ROCKWELL MANUFACTURING COMPANY ® 


220 West 144th Street 
EAST CHICAGO, INDIANA 





[, Z and now Fu order for 


“AS THIS MESSAGE WAS GOING TO PRESS, THE ABOVE COMPANY PLACED A FOURTH ORDER FOR A PERFECT SPREAD STOKER. 


14 


First Perfect Spread Stoker Installation to generate 55,000 Ibs. of steam per hour per boiler. 


Day and night, for weeks at a time, Spreader Stoker 
continuously releases 700,000 B.T.U. per hour per 
square foot of active grate area 


IN THE FALL of 1949 a very well known 

corporation installed three AE Perfect 
Spread Stokers to generate 55,000 Ibs. of steam 

er hour each in one of its midwest plants. 

8 Months later the Company needed more 

steam from larger boilers in another plant 
where the existing stokers had been designed to 
burn 12,300 B.T.U. per pound coal. Over the 
years, however, the available coal dropped to 
as low as 9500 B.T.U. per pound so the plant 
could not carry the required load. 

On the basis of proved performance, an AE 
Perfect Spread Stoker was installed as a replace- 
ment...and here’s the record: 

The Perfect Spread has averaged better than 
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180,000 Ibs. of steam per hour—24 hours a day— 
7 days a week for weeks on end. Efficiency is 
about 84% and the release rate exceeds 700,000 
B.T.U. per sq. ft. of active grate area per hour! 
In terms of sustained results per sq. ft. of grate 
surface this is probably the highest duty spreader 
stoker installation in the world. With an increased 
manufacturing load they now find they can carry 
200,000 Ibs. per hour. 
«& And now, again on the basis of perform- 
ance, the same company has ordered two 
more duplicate Perfect Spread Stokers* 
AE Perfect Spread Stokers burn high and low 
ash coals with practically equal efficiency. They 
assure positive, continuous coal feed and unbe- 
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Second larger installation of Perfect Spread 
Stoker actually giving 200,000 lbs. of steam per 
hour from a single boiler. 











NON-CLOGGING CONVEYOR FEEDER: 
Coal enters feeder from a are and is con- 
veyed positively, continuously and uniformly 
forward. Coal is not fed in slugs. 








lieveably even distribution. They never clog on 
wet coal. 

Perfect Spread Stokers have a capacity range 
from 8,000 to 500,000 Ibs. of steam per hour... 
coal feeders are adjustable from 50 Ibs. to 7500 
Ibs. of coal per hour. Mail coupon today for a 


copy of the Perfect Spread Stoker booklet and 
for a reprint of a new report on large spreader 
stokers. Also, if you are now considering a boiler 
in capacities from 300,000 to 500,000 Ibs. of steam 
per hour, let’s arrange to get together and discuss 
cross-firing. 


WON'T CLOG ON WET COAL 


AMERICAN ENGINEERING 


COMPAN Y 
PHILADELPHIA 25, PENNA. 


AE Products are: Taylor and Perfect Spread Stokers, Marine Deck 
Auxiliaries, Hele-Shaw and Hydramite Fluid Power, Lo-Hed 
Hoists, Lo-Hed Car Pullers. 


American Engineering Company 
2408 Aramingo Avenue 
Philadelphia 25, Penna. 


Gentlemen: Kindly send me free copy of Perfect 
Spread Stoker booklet and new stoker report (]. I 
should like to discuss cross-firing [. 

Name. Title 

Company. 
Address. 
City. Zone. 
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Mumination Lost YOU PAY for illumina- 
tion you don't get when 
you operate your distri- 
bution system at under- 
voltage. For example: at 
10% undervoltage, illu 
mination is cut 30% but 
power consumption is 
- ; } cut only 15%. Elimi 
For Power nate this power waste 

get all the power you 

pay for by maintaining 

full voltage to all light- 
100 95 90 85 80 ing fixtures, 


% OF NORMAL VOLTAGE 


GOOD ILLUMINATION 
demands that rated volt- 
age be maintained to all 
lighting fixtures. Illumi- 
nation falls off rapidly 
on undervoltage light 
output of filament bulbs 
is Cut in half when volt- 
age falls about 17% 

Poor lighting Causes eye 
strain slows down 
workers ... makes inspec- 
tion difficult . Causes 
increased scrap 








90 «85 
% OF NORMAL VOLTAGE 


% OF ILLUMINATION PER DOLLAR SPENT 








TOTAL ENERGY OF WORKERS sone enERGY AND TIME A MAJOR CAUSE of un- 


for useful work results dervoltage is the voltage 
from quicker seeing in drop in secondary feed- 


WORKER ENERGY 





low 
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High 
ILLUMINATION LEVEL 


well illuminated plants 
In one case illumination 
was increased from 6 to 
16 ft. candles (an in- 
crease from 83% to full 
voltage) resulting 
im a 9% increase in pro- 
duction—20% decrease 
in accidents. Again, pro- 
juction increased 25% 

e trom 


candles 

















ers. Long lines of heavy 
copper carrying power 
at low voltage may prove 
inadequate as production 
schedules are stepped-up 
and new machines add- 
ed. Install Allis-Chal- 
mers LCS Substations at 
load centers to cut feed- 
er length, reduce volt- 
age drop and increase 
production 





Unit Substations 


Manhours| 


By Improving Illumination 


|S gee MACHINERY AND PERSONNEL gain efficiency when you 
install unit substations to correct undervoltage. That's because 
no worker can do his best wnless his job is well lighted . . . no 
electrical equipment gives top performance unless it operates at 
proper voltage. 

Filament bulbs, for instance, give 15% less than rated light 
when voltage falls only 5%. On undervoltage, fluorescent tubes 
and mercury lamps give less than rated light, are difficult to start, 
may flicker and go out. And when you operate at undervoltage, 
you are paying for power you're not using. 

Eliminate power waste . . . manhour loss. Workers are more 
efficient, produce more work of better quality when illumination 
is adequate. Put a// the power and manhours you're buying to 
work by maintaining proper voltage to all equipment. Install 
Allis-Chalmers LCS Unit Substations at load centers and eliminate 
long runs of expensive low voltage cable. Allis-Chalmers LCS 
Load Center Unit Substations are neat, compact, easy to install and 
provide protection to personnel. 

You can count on the cooperation of experienced Allis-Chalmers 
substation engineers in working out your distribution problem. 
Get in touch with your A-C representative, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for bulletins 11B6285A, 11B6325B, 
and 11B6895. 





100 





3 


























Yo OF NORMAL ILLUMINATION 


96 98 100 
% OF RATED VOLTAGE 


Undervoltage reduces the light output of filament, fluorescent 
and mercury vapor lamps, Although light output is least affected 
on fluorescent lamps, undervoltage makes them flicker, ‘hard to 
stert. Mercury lamps go out altogether at 10% undervoltage ... 
require up to 20 minutes to regain full light output, 


ALLIS-CHALMERS <)> 
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A Big Help 


on small—as well as big—deaeration jobs 





Small deaerators are big business at Worthington! 

That’s why the plant with small-capacity require- 
ments will benefit by getting acquainted with the com- 
plete range of Worthington deaerating equipment. 


Worthington Gives You All Types, All Sizes 


Worthington deaerating heaters and deaerators are 
built in sizes to handle from a few thousand pounds an 
hour to over a million. They are tailor-made to fit the 
particular requirements of each job. Special designs are 
available for operation with scale-forming water. 

Both tray and steam-jet types are made—with ex- 
ternal surface-type vent condensers or internal direct- 
contact vent condensing. They can be furnished for 
any practical operating pressure—constant or variable 
—or for vacuum operation. 
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With a complete range of sizes and types at their 
fingertips, Worthington engineers can competently 
recommend the design best suited to your requirements. 

Remember, too, Worthington designs are backed by 
over 50 years experience in the design and manufacture 
of direct contact feedwater heaters and over 100 years 
experience in hydraulic machinery. 

Send your water treating problem to Worthington 
Pump and Machinery Corporation, Steam Power Divi- 
sion, Harrison, N. J. 


WORTHINGTON 


SSO NIIIIIM 
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How to 


INCREASE 


BOILER RATINGS | 


with your present 
furnace and stack 


Coppus - Dennis FANMIX Burners Give You 
More Heat with No Other Major Change 
in Equipment 


Coppus-Dennis FANMIX Burners give 
you perfect mechanical mixing of fuel and 
air at the burner outlet .. . instanta- 
neous ignition close to the burner... and 
complete combustion without visible fame 
when burning natural gas. No other burner 
combines these three advantages. 


Because FANMIX delivers the right mix- 
ture of fuel and air without blow-torch 
action, all of your furnace space is used for 
combustion . . . none for mixing. That’s 
why your present furnace can release more 
heat . . . why new installations can get more 
heat out of smaller furnace space. 


Because FANMIX can be guaranteed to 
secure complete combustion of natural gas 
with less than 5% excess air, you get uni- 
form “radiant heat” without drifting hot 
spots. That’s why a FANMIX-fired furnace 
seldom varies in temperature more than 5% 
over its entire area. 


WRITE FOR ALL THE FACTS 


When you see in Bulletin 410-6 how fuel 
escaping from orifices in rotating driver arms 
rotates the fan to draw the correct proportion 
of air into the path of the fuel at right angles 
. » » how FANMIX creates its own forced 
draft, reduces stack requirements, prevents 
cracking of “wet” gas . . . how two FAN- 
MIX types handle either gas or oil or any 
combination of both — you'll understand 
why FANMIX Burners have such wide 
acceptance in oil refineries and power plants. 


Send for the Coppus-Dennis FANMIX 
Bulletin 410-6. Coppus Engineering Cor- 
poration, Worcester 2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other Coppus “Blue 
Ribbon”’ products in BEST’S SAFETY DIREC- 
TORY, CHEMICAL ENGINEERING CATALOG, 
and REFINERY CATALOG. 














ANOTHER 


- cOPPUS 


“BLUE RIBBON” pRoDdUCT 


COPPUS ENGINEERING CORP. 
118 Park Ave., Worcester 2, Mass. 
Please send Bulletin 410-6 to: 
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The Forge Shop at Willys-Overland, Toledo, where only Sinclair Steam Cylinder Oil has done the job. 
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reports Willys-Overland Forge 


Mr. Wm. Paris, Vice President 
in Charge of Manufacturing at 
Willys-Overland Motors, Inc. 
says, “We have saved plenty of 
cylinders, packing, and down. 
time since shifting to Sinclair 
lubrication.” 


Rising production forced the mammoth Forge Shop at Willys-Overland to step up ram speed 30%. 
As the power was insufficient, the steam had to be raised to 400°F. by superheating. Then the lubrication 


problem started! 


The hotter steam and faster ram speed quickly burned up packings, and cylinders became scored. 
Many lubricants were tried. All failed to halt the destruction... until the Forge tried 

Sinclair Valve Oil Light. Now it reports it hardly ever has a scored cylinder and no more lubrication 
headaches. The Forge does not believe it possible to get finer steam cylinder lubrication 

and emphatically concludes that, “No other. oil has done this job!” 


If you have a steam cylinder 


lubrication problem it can pay you S I NC LAI R 


to consult with Sinclair, for Sinclair 
makes a wide variety of Steam 
Cylinder Oils to handle every STEAMNEI CYLIN D ER 
possible need. Get in touch with 
your nearest Sinclair Representative 


or write Sinclair Refining Company, 
600 Fifth Ave., New York 20, N. Y. 
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the next Big step forward in 
AMERICAN POWER GENERATING PRACTICE 


Within three decades the electric utility industry has reduced its average heat rate by 
65 per cent — from about 40,000 Btu per kw-hr to about 14,000. And rates approximating 
9000 are indicated for the most efficient stations now being designed. 

On the steam generating side, this amazing progress is attributable to certain major 


advances of the period. These include... 


@ pulverized coal firing @ higher pressures 
@ water-cooled furnaces @ higher temperatures 
@ preheated combustion air @ improved firing equipment 
@ integrated boiler unit designs @ reheat 
@ improved methods and means of control 


Combustion Engineering—Superheater, Inc., has been prominently identified with all these 
advances. 

With this background Combustion offers the principle of controlled circulation as the 
next big step forward in power station practice. It does so with the confidence born of more 
than 10 years of development and operating experience. That this confidence is shared by 
leading utility engineers and their consultants is evidenced by the following contracts, 
placed since mid-1950, for ... 


eighteen C-E Controlled Circulation Boilers to serve an aggregate capacity of 2,500,000 kilowatts. 


Capacity per unit Design Steam Temp. 
Company and Main Office Station | Ib of steam per hr Pressure _ primary-reheat 





Cleveland Electric Illuminating Co., Cleveland, Ohio East Lake 875,000 2030 1000 — 1000 
Consumers Power Co., Jackson, Michigan Weadock 1,050,000 2300 1050 — 1000 
Duke Power Company, Charlotte, North Carolina Buck 900,000 2010 1000 — 1000 
Philadelphia Electric Company, Philadelphia, Penna. Cromby 1,450,000 2075 1000 — 1000 
Public Service Electric & Gas Co., Newark, New Jersey Kearny 1,015,000 2650 1100 — 1050 
Southern California Edison Co., Los Angeles, Calif. Etiwanda 920,000 2100 1000 — 1000 
Virginia Electric & Power Co., Richmond, Virginia Chesterfield 750,000 1670 1000 — 1000 

Gilmerton 750,000 1670 1000 — 1000 
Wisconsin Electric Power Co., Milwaukee, Wisconsin | Oak Creek 795,000 2050 1050 — 1000 


COMBUSTION ENGINEERING | 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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ADVANTAGES 


The major characteristics of the C-E 
Controlled Circulation Boiler are (1) 
the maintenance of positive, high ve- 
locity circulation in all circuits, under 
all operating conditions, (2) the proper 
proportioning of water supply to all 
heating circuits, and (3) the use of 
small-diameter, thin-wall tubes. These 
characteristics provide many design 
and operating advantages, the principal 
ones being: 





DESIGN 
@ Permits the use of pressures con- 
siderably beyond the practical 
limits of natural circulation boilers 








@ Introduces new flexibility in propor- 
tioning of unit to fit existing space 
conditions or to reduce height and 
therefore cost of new plant struc- 
tures 

@ Permits the use of bare furnace 
walls regardless of pressure 

@ Provides a substantial reduction in 
weight of pressure parts, and there- 
fore of structural supports 


OPERATION 

@ Maximum availability 

e Faster pick-up or drop of load 

@ Reduced outage time for inspection 

or maintenance 

Ottigher pint exfety fader PREDICTION: The decade of the fifties will be marked 
by the ever increasing recognition of controlled circulation 
as a major advance in power station practice and by its 
wide adoption for the higher range of pressures. 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 116, 
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Now Ready... bulletin 1855 
hot process water treatment 


RAW WATER 
INLET 


AIR RELIEF 


Get Important 
New Facts on: 


1 Chemistry of boiler feedwater treatment 


OUTLET 


} 
: 


2 Hot Process softening and deaeration 
3 Advantages and limitations 
4 Accessory equipment 


5 Typical installations (including drawings) 





SEND NOW FOR 
INFILCO BULLETIN 1855 


CHEMICALS 


Contains data based on 50 years’ experience 
in softening and treating water. 


STEAM LIFT 
’ WASH WATER 
RETURN 


HOT PROCESS 


Accelator’ 


offers self-contained deaeration — 
controlled slurry recirculation — maximum 
silica reduction — chemical economy. 
Fully described in Bulletin 1855 


SOSH HS SSH SEEM HHE SS CHS SS SOS OSV Ce 


INFILCO INCORPORATED - jemmes Arizona 





FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 


World’s Leading Manufacturers of Water Conditioning and Waste-Treating Equipment 
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MODERN EQUIPMENT 


C= pays of higher process steam and power de- 
mand will make power plant outages doubly hard 
to bear. Where will you be in this picture? Prepared with 
modern equipment to carry this severe load? Or just 
hoping for the best with outwornand outmoded equipment. 

Truly modern WaA-Series steam turbine generating 
units are already generating power and can be working 
for you sooner than you think. They are supplied in a 
wide range of NEMA ratings through 7500 kw, for 
either condensing or non-condensing service, with or 
without automatic extraction. 

The accurate, reliable centrifugal type speed governor 
is the same kind used by Allis-Chalmers on its large steam 
and hydraulic turbines. The governing system incorpo- 
rates oil pressure and if turbine system oil pressure should 


drop for any reason, the main throttle and inlet valves 
will close immediately, safeguarding the unit. 

And just as in the larger Allis-Chalmers steam turbines 
ranging to 150,000 kw, trouble-free labyrinth steam 
seals are used for glands and interstage packing. Gland 
casings, moreover, are removable without disturbing the 
turbine casing. 

These modern generating units are functionally attrac- 
tive and completely coordinated in design. Impulse tur- 
bine, housing type air-cooled generator, and exciter are 
designed, manufactured, assembled, and tested under one 
supervision at one plant. 

Get the full story on the quality features in the modern 
WaA-Series! Be sure your next generating unit is up to 
date. Call your nearest A-C office or write to Allis-Chal- 
mers, Milwaukee 1, Wisconsin. A-3530 





» ALLIS-CHALMERS® 


TURBINES & CONDENSERS SWITCHGEAR MOTORS & TRANS- WATER 
GENERATORS & PUMPS & BREAKERS CONTROL FORMERS CONDITIONING 


Ask for WA-Seres Buen 0907554 World's Widest Range of Power Plant Equipment 


Ask for WA-Series Bulletin 0387654 
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flexible... 3 ways 


pe Enco Model K 
~ Y ) 5 Gun Type Gas-Oil 
un % Burning Unit 


OIL AND GAS 
BURNER UNITS 


These specially designed oil and gas burner units fit 

your needs . . . even when your operating conditions Enco Model W 
keep changing. Enco Oil and Gas Burner Units offer Ring Type Gas-Oil 
money-saving flexibility on three important counts. (1) Burning Unit 
They are designed for use with either oil or gas — or 

both . (2) They assure completely uniform combustion 

and greater fuel economy though steam demands swing 

sharply. (3) They can be operated by either natural or 

forced draft. 


Even if your old combustion equipment “works”, it pays 
to investigate the fuel-saving economies and full flexi- 
bility of these highly efficient units. Enco Burner Units 
are made in many sizes to suit all capacity requirements. 
Bulletin on request. 


INTERCHANGEABLE 


ATOMIZERS \— —= 
FOR USE WITH ALL TYPES Enco Standard Range Mechanical Atomizer Gun 


or suman squweENT + ——— 


Wide Range Mechanical—Manual or Enco Wide Range Steam Atomizer Gun 


automatic control. Constant high oil 

pressure at atomizer insures efficient 

atomization over entire load range ~ ay 
without recirculating or returning oil. inco Wide Range Mechanical Atomizer Gun 


Steam or Air—Wide range. Controlled 
by manual or automatic pressure 
regulation. 

Standard Range Mechanical — Avail- 
able in all sizes to suit load and 
capacity requirements. 




















Enco Standard Atomizer 
Gun Support 





Enco Gas Burning Gun 
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measuring flow of 
water — 
steam— 
ar—gas—oul—other fluds? 


then use dependable HAGAN 


There are many reasons why you get dependable 
records from Hagan Ring Balance Flow Meters. 


These include utilization of the sound radial 


torque principle which is simple and reliable over 
a wide range; high torque-to-friction ratio; ease of 
dead weight calibration, and 
@ No stuffing boxes 
®@ High sensitivity at low flow rates F OW 
@ Adjustable full scale range 
@ Mercury level not critical 


An economical feature of all Hagan Ring Balance 
Meters is that maintenance costs are low. For 


more information on how versatile Hagan Ring 
Balance Flow Meters will answer your metering 
problems, write to the Hagan Corporation, Hagan 
Building, Pittsburgh 30, Pa. 





Hagan Corporation 





Hagan Building 
Pittsburgh 30, Pennsylvania 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


Please send me further information on Hagan Ring Balance Meters. 
I am particularly interested in 


NAME... 
POSITION 


COMPANY 


STREET AND NUMBER 


--------------- 
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How to burn Multiple Fuels efficiently 
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Oxygen and Oxygen alone gives you an undistorted picture of the amount of excess air present. 


: 
When switching from one fuel to another or burning more 
than one fuel at the same time, you can realize large savings 
Swith a continuous indication of Oxygen content in your flue 
as—because Oxygen and Oxygen alone gives you an undis- 
orted picture of the amount of excess air present. 
This fact is borne out by the graph showing the relationship 
f excess air to CO, and O, in the flue gas of five common 
els. While the O, curves nearly coincide (especially in the 
portant 30% excess air range) the CO, curves diverge 
widely. 
Large Savings Possible 
is deviation was costing a medium sized refinery in Mich- 
an $35-40 per day in boiler room fuel costs. Burning a 
Combination of oil and gas they found that a combustion 
control system to handle their multiple fuel firing conditions 
would cost more than their small boilers. 
They purchased a Hays Magno-Therm Oxygen Recorder, 
and immediately found that their boiler operation was so 


THE HAYS CORPORATION 


INDIANA 


MICHIGAN CiTy 7 


inefficient that the pen would not stay on the 0-10% chart. 
However, by operating with reference to the O, recorder 
they were able to reduce fuel costs enough to pay for the 
instrument in 40 days. 


With the Hays Magno-Therm Oxygen Recorder you get: 


Continuous, highly accurate indication and recording. 
Complete compensation for temperature and pressure effects. 
Freedom from chemicals or hazardous fuel burning in the 
analyzing process. 

Swift, sure electronic operation. 


If you are facing the problem of multi- 
ple fuel combustion, you will want a 
detailed copy of this O,-CO,, Compari- 
son Graph as well as Hays Bulletin 
50-829—describing the Magno-Therm 
Oxygen Recorder. Write for this free 
information. 


Veriflow Meters and Veritrol * Gas Analyzers * Draft Gages 
Combustion Test Sets * CO. Recorders * Electronic Oxygen Recorders 


} Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
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The Ljungstrom operates on the continuous re- 
generative counterflow principle. The heat trans- 
fer surfaces in the rotor act as heat accumulators. 
As the rotor revolves the heat is transferred 
from the waste gases to the incoming cold air. 


The Ljungstrom air preheater has 
proved its value in industrial and util- 
ity plants throughout the country. 
That is why every year a constantly 
increasing percentage of the installed 
boiler capacity is equipped with 
Ljungstrom air preheaters. 


Your fuel costs will be lower too, 
when your boiler is equipped with 
the Ljungstrom air preheater. The 
regenerative design of the Ljungstrom 
permits reliable operation at low exit 
gas temperatures. This assures the 
greatest possible heat recovery... 
reduces the amount of fuel required. 





If you are planning a new installa- 
tion, or expanding your present one, 
our engineers will welcome the oppor- 
tunity to show you how theLjungstrom 
air preheater can raise the overall 
efficiency of your plant. 








THE AIR PREHEATER CORPORATION 


60 East 42nd Street, New York 17, N. Y. 
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NO PAINTING .. . aluminum 
always retains its new look 
— needs no expensive 
periodic repainting. 


GOES ON FAST ... no roll 
forming . . . no expen- 
sive shearing. Fasten 
with aluminum strap- 
ping and seals, sheet 
metal screws or plastic 
film Scotch tape. 


This is the lowest cost of any permanent metal jacketing. The corru- 
ted aluminum provides strong, durable protection with three way 

Savings: (1) Low maintenance costs; (2) Lower first cost than 
her permanent jacketing; (3) Lowest application costs because it 
easy to cut, handle, and attach. 


THIS MOISTURE barrier 
— an exclusive 
Childers feature — 
protects aluminum 
from corrosion on 
inside of jacketing. 
It is factory-at- 
tached to the jacket- 
ing. 


USE OVER ANY type of 
moulded insulation. 
































CUT-AWAY SHOWS how 
jacketing goes on 
right over the in- 
sulation. Can help 
hold insulation in 
position. 





























Childers Jacketing for insulated lines 





4 - ; : . ‘= 
a’ ta ; ' 

A e . Str 

/ y.% ’ 

: ee 


>. _ 
) > i _- = 
| 
’ " » ; 
Sy Es § atin 









































| CHILDERS 


ALOMINUM WEATHER-PROGE 











Om COST STEAM 


° 


























Stirling 4-drum Boiler. 


Radiant Boiler 
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Integral-Furnace Boiler, Type FH. 
Integral-Furnace Boiler, Type FL. 


Integral-Furnace Boiler, Type FF. 
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Integral-Furnace Boiler, Type FJ. 














Integral-Furnace Boiler, Type FM. 
(SHOP-ASSEMBLED) 














In the development of boiler designs, B&W’s pioneering 
innovations during the last 70 years parallel and reflect 
an increasingly wide variety of user-requirements. Today, B&W offers 
an integrated “family” of service-tested boiler designs from which it 
is possible to select a steam-generating unit to satisfy virtually any re- 
quirements. 

Shown here, for example, are current versions of some popular B&W 
boiler designs. Units of these types have been installed spanning a range 
of steam capacity from 2,800 to 1,370,000 Ib. per hr.; final steam tem- 
peratures to 1050 F.; and boiler design pressures to 2650 psi. 

In each of these types, standardization has been carried forward to 
the furthest possible degree commensurate with the necessarily diverse 
requirements of central station, industrial, and non-industrial operating 
practice. B&W Sales Engineering, established upon this broad base 
of design categories, is able to bring the most considerate and unbiased 
attention to your particular steam-generating problem—an approach 
essential to realizing the advantages inherent in whatever type of boiler 
is best suited to your operation. The Babcock & Wilcox Company, 85 
Liberty Street, New York 6, N. Y. 
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Engineers for the Bay Front Steam 
Plant of the Lake Superior District 
Power Company at Ashland, 
Wisconsin, were Sargent & Lundy. 
The Westinghouse Centrafire 
with Traveling Grate will carry 
a constant load of 200,000 Ibs. 
of steam per hour, with peaks of 
230,000 Ibs. of steam per hour. 





i The Westinghouse Centrafire® with Traveling Grate 
now being installed for the Lake Superior District 
} Power Company is one of the largest Centrafire units 
that has been ordered to date. This utility and their 
‘consulting engineers wanted a stoker that could 
tmaintain a constant load of 200,000 Ibs. of steam per 
hour... with peaks of 230,000 Ibs. of steam per hour 
}.. despite continuous feeding of wet and storage 
foal. Moreover, they needed a stoker that could 
absorb foreign objects in the coal, without interrup- 
fion or damage to the apparatus. 

) The ability of the Centrafire to “take it” and con- 
tinue without load loss under severe conditions has 
been demonstrated in factory tests and in power 
plant installations. Wet coal, storage coal, bricks, 
blocks of wood, insulators, cable, bolts and many 
other foreign objects have been deliberately 


CONSTANT LOAD 200,000 Ibs. per HOUR... 
another Centrafire triumph! 


introduced into the feeders with no adverse effect. 
There are many other features that make the 
Centrafire outstanding .. . they’re built into the basic 
design, not added as accessories. Whether your appli- 
cation calls for 50,000 Ibs. of steam per hour... or 
350,000...the Centrafire with Traveling Grate offers 
advantages you should investigate. Call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-50537 


STOKERS 
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the trade marks “tt” 
and *TUBE-TURN’ are 
applicable only to products 
of TUBE TURNS, INC. 

5 


@ Welded piping systems are streamlined. 
They save space, are easier to insulate and are permanently leakproof. 
For a complicated connection like this, use of the TUBE-TURN Welding Cross 
also means extra strength. This welding cross is made from the 
same seamless tubing and by the same process as TUBE-TURN Welding Tees. 
Bursting pressures obtained in tests of representative tees and crosses 
have averaged more than 25% higher than required by standard codes. 
This gives you extra quality at no extra cost. 
hese Pig = Races Aug Bor Welding your piping with TUBE-TURN Welding Fittings means 
ing Pressures”. a neater design and stronger construction. Get in touch with your nearby 
TUBE TURNS’ Distributor. There’s one in every principal city. 


Be sure you see the double “tt” 


TUBE TURNS, ING. ‘thivcc" 
e @ KENTUCKY 

DISTRICT OFFICES: New York + Philadélphic - Pittsburgh - Chicage - Houston + Tulsa - San Francisco - Los Angeles 

TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 




















50 miles of 
permanent piping in 
world’s tallest building 





@ In construction of the Empire State Building, 
designers wanted to eliminate piping maintenance. 


That's why a welded piping system, using TUBE- 
TURN Welding Fittings, was specified for all critical 
lines, employed for heating, refrigeration and other 
services. The original, and additional piping since 
added, continues to give leakproof permanence. 


That’s mighty important when you consider that 
the structure has 50 miles of piping, which last year 
delivered 72,000,000 pounds of steam, in addition 
to other services. Moreover, the system has conserved 
space, and provided optimum flow conditions. 


Workmen applies finish- 
ing touches to insulation 
on new 12” chill water 
lines. Note ease of apply- 
ing insulation on TUBE- 
TURN Welding Elbows. 
With no flanges to work 
around, piping can be 
much more compact. 


Steam header fabricated with ‘eg New water cooling plant will supply 
TURN Welding Fittings feeds & tenants with modern air conditioning 
and 14” lines with steam oat 150 facilities. Here, use of TUBE-TURN 
From central heating plant, steam flows Welding Elbows and Welding Reducers 
te steam stations for distribution simplifies piping to epee wee 
to different areas. machinery, and assures a 
system. Plant will eventually coe sn 
3500 tons of refrigeration. 


TUBE TURNS, INC., Dept. C-12 DrsrRIcT CPMess 
224 East Broadway, Louisville 1, Kentucky New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicage Los Angeles 


Your Name 

Position 

c peny Be sure you see the double “tt” 
ompany 


Nature of Business 
ge TUBE TURNS, IN€ 
z - 


City tate 
LOUISVILLE 1, KENTUCKY 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


COPPER ALLOY BULLETIN 











-IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 





ieee MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.- 





Aerial view of new International Nickel Co. sea water corrosion testing station at Harbor Island 
Wrightsville, North Carolina. 


Kure Beach Tests Help 
Lengthen Condenser Tube Life 


Sea water corrosion testing of cop- 
per-base alloys continues to be an im- 
portant phase of Bridgeport’s Research 
Program. This work was originally 
started at the International Nickel 
Company’s sea water corrosion test 
station at Kure Beach, North Carolina. 
It is now being carried on at Harbor 
Island, Wrightsville, North Carolina. 
During the past 8 years Bridgeport has 
tested thousands of metal samples. 

Many test conditions closely ap- 
proximate the “in-use” environments 
of condenser tubing installed in sur- 
face condensers operating with circu- 
lating sea water. Test samples are sus- 
pended in clean sea water flowing at a 
velocity of approximately two to three 
feet per second with a water tempera- 
ture ranging from 35° to 85° F. 

Test Procedure 

Representative control samples 
were physically and chemically tested. 
Before assembly in special test racks, 
each sample was carefully annealed, 
cleaned, weighed and measured. The 
test racks were then submerged ap- 
proximately 15 inches below the sur- 
face of the water. 

At regular intervals (approximately 


| 


6 months) the test racks are removed 
for visual inspection and several are 
taken to the laboratory where they are 
dismantled for cleaning, weighing, in- 
specting, testing, and calculation of the 
rates of corrosion. 

Results Found Helpful 

Much valuable information was 
gained which has proved helpful in 
sélecting copper-base alloys for sea 
water applications. We have been able 
to study impingement corrosion and 
the effects of alloy changes on pitting 
associated with impingement corro- 
sion, and general surface pitting. We 
have also observed the extent and 
depth of corrosion based upon weight 
loss and loss in tensile strength, and 
the effect of metal hardness or temper 
on corrosion rate. 

Since the results of the tests re- 
vealed those alloys with the greatest 
resistance to biofouling and corrosion 
in sea water, we have been able to im- 
prove them by modifying the amount 
of various alloying materials. 

Improving Resistance To 
Impingement Corrosion 

For example, one of the first things 

noted in connection with the test speci- 


mens was that the appearance of the 
leading edges varied considerably from 
one alloy to another. It was found that 
some of the specimens lost their sharp 
edges (see Fig. 1) and took on a 
rounded appearance. Those alloys 
which were most worn on the leading 
edge also had bright, clean leading 
edges without any visible corrosion film 
in this area. This led to a very marked 
decrease in the width of the specimens, 
and since the trailing edge of these 
specimens suffered very little change, 
the depth of corrosion on the leading 
edge could be measured directly with 
a micrometer. 

APPEARANCE AT 

START OF TEST 


ornection oF 
WATER FLOW 


py APPEARANCE AFTER 
} EXPOSURE OF ONE YEAR 


Fig. 1 IMPINGEMENT CORROSION 


Diagram showing the change in appearance of 
the leading edge of specimens due to impinging 
stream of sea water. 


The final width of the specimen sub- 
tracted from the original width was 
called the depth of impingement cor- 
rosion. These measurements revealed 
that the following alloy changes led to 
marked increases in resistance to im- 
pingement corrosion: 

(1) the combined addition of 5% 
aluminum and 0.25% arsenic to cop- 
per; 

(2) the combined addition of 5% 
tin and 0.1% phosphorus to copper; 

(3) the addition of approximately 
0.5% iron to 70-30 cupro nickel; 

(4) the addition of 2% aluminum 
and 002% arsenic to 75-25 copper- 
zinc alloy. 

The addition of arsenic or tin to 
Muntz Metal increased the rate of im- 
pingement corrosion, It is evident that, 
while uniform dezincification is in 
progress (as in the 60-40 brass, Muntz 
Metal), no impingement corrosion 
occurs. This indicates that the dezinci- 
fication reaction overpowers the im- 
pingement corrosion reaction. 

Additional information is constantly 
being gleaned from sea water tests. 
This is considered in conjunction with 
the results of other research carried on 
by the Bridgeport Laboratory to as- 
sist in getting longer service life from 


condenser and heat exchanger tubing 
(7583, 
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Consider 
the figures 


FUEL Ae 


* 


CONSUMPTION 





IS the low bid on a combustion control system 
the thrifty bid? What about maintenance? Depreciation? 


And fuel consumption? 


Hagan Combustion Controls are ruggedly built, 





designed to keep maintenance costs at a minimum, 


will outlast the life of the boiler. 


Fuel costs are far greater than maintenance or depreciation. 
A 100,000 lb/hr boiler, operating on a normal schedule, 
will consume about $7,000,000 worth of fuel during 

the life of the boiler. If your combustion control] system 
wastes just 1% of the fuel, you would lose some $70,000 

a figure that’s not in the bid, and is 

considerably more than the difference in the initial cost 


between the simplest system available and an adequate 


Hagan Combustion Control System. 


at! arent in the bid - 





Therefore, the important item is not the initial cost 

of the combustion control equipment, but what that system does 
to your fuel costs. Hagan Combustion Controls give 
trouble-free service, and accurately control fuel 


consumption for economy. 


Our engineers will be glad to discuss 
your combustion control problems. 


D E P R E C [AT l 0 N Write to Hagan Corporation, 


Hagan Building, Pittsburgh 30, Pa. 





HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
HAGAN 
HALL 


BUROMIN E eae 
CALGON METALLURGICAL FURNACE CONTROL SYSTEMS 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSIORQ FORCE MEASURING DEVICES 
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This installation of twenty-inch valves 
in the water system to one of the large oil 
refineries in Louisiana is another example 
of R-S time-saving efficiency. Such ease of 
operation is an important consideration 
in any pumping operation and especially 
where a battery of synchronous driven 
pumps discharges into a common header. 
Burned-out motors at start-ups can be 
practically eliminated. 


Substantial savings in pumping power 
result due to the low pressure drop. The 
beveled vane ordinarily seated at a 12'/° 
angle means greater control rangeability 
either manual or automatic and no down- 
time for cleaning. 

Install easily operated R-S Valves and 
obtain the most from your valve investment. 
Your local R-S representative is a valve 
expert—know him well. 


R-S PRODUCTS CORPORATION 


4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


No. 798—Thirty-six inch and eight-inch R-S heavy duty 
valves of R-S "H" Metal at elevated temperatures for 
foundry cupola control. When the larger valve is wide 
open, the smaller vaive is fully closed and vice versa. 
Slow operation is required, hence the motor operator 
with threaded reachrod. 


No. 735—72-inch 125-pound "H” Metal R-S Valve for 
— Valve is equipped with dual 

cooling fins. ylind end p iti utilizes a 

ee bandinde nae strument air. Positi 

driven simulating straight line semi-log control a. 
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The installation at 
the right shows a 
Cochrane Hot Lime- 
Zeolite Softener in a 
paper mill in the 
Northwest. The Zeo- 
lite Softeners are 
mounted on and sup- 
ported by the filters 
inordertosave space. 


The introduction of Cochrane Hot Lime-Hot 
Zeolite Softeners presents an exceptional oppor- 
tunity for increased capacity, with surprising 
savings in cost, to operators of conventional Hot 
Process Softeners who may be faced with expan- 
sion problems suddenly thrust upon them by 
today's production requirements. The conversion 
to Hot Lime-Hot Zeolite can be accomplished, in 
the case of Hot Lime-Soda Softeners by merely 
adding another settling tank to the existing settling 


tank, adding more filters, followed by a booster 
pump station discharging through a battery of 
Zeolite Softeners. In the case of two-stage softeners, 
the Hot Phosphate Tank is eliminated or may be 
used to double the first stage lime tank’s capa- 
city. More filters and a battery of Hot Zeolite units 
are added. 

Cochrane Hot Lime-Zeolite Softeners are 
being installed in many expanding industries in 
all parts of the country. 








COCHRANE CORPORATION -+- 3123 N. 17th St. + Philadelphia 32, Pa. 
ta Canada: Canadian General Electric Co., Ltd., Toronto « In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City + In Europe: Recuperation Thermique & Epuration, Paris 


COCHRANE 
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Unique Circulating Water System 


Installe 


} The R. E. Burger steam-electric plant 
bof Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
Labove extreme low water. Water is sup- 
pplied to the condensers by a patented 
circulating water system pioneered joint- 
By by Worthington and the consulting 
@nvineer. Mr. George W. Saathoff. 

All major equipment except circulat- 
mg pumps, which are designed to operate 
Gompletely submerged if necessary, are 
Bocated above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 


d in This Power Plant 








HOW IT WORKS 

Two full<apacity circulating pamps are 
used im series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven arrio. Its high starting head 
characteristic 1s able to dehver enough water 
for starting purposes. A booster pump—a 
single-uction volute Worthington MIXFLO, 
mounted directly upon an hydrauhe turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static bead 
from sealing well to river level is utilized— 
75-80% being rrcovered—im reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary BIFLO works alone, producing 
full capacity under reduced bead. 


*Ie the aew anit, there are two half-<capecity 
primary pumps, permitting operation of only one 
im the wimter when low water temperatures prev ail 





WORTHINGTON | 


WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Woter Heoters 
Steom- Jet Gectors 


Boder Feed Pumps 


Steom Turbines 








MECHANICALLY OPERATED VALVE Improves Parfor mance 


The valve now being used on Diamond Model IK Long Re- 
tracting Blowers is actuated mechanically by the carriage 


that projects and retracts the lance tube . . . as shown by the 

photographs at the right. Opening and closing of the valve DIAMOND 

is positive ... dependable . . . accurate. OF MODEL IK 
Note the simplicity of the mechanism. Ample adjustment 

is provided to permit valve operation to be set at the proper LONG RETRACTING 

point for each individual blower. This valve has very low 


pressure drop and is suitable for either steam or air blowing; 
i hor the excive Diamond dkatable proce court (LOL@) Mm.) ROMY YES §4 


unit for selection of blowing pressure to meet individual 

blower needs. This mechanically operated valve has been 

in field operation on many IK Blowers in severe central 

station service for the past two years. Results have been so 

satisfactory that it is now standard on IK Blowers. ADVANTAGES 


Positive valve actioe Completely adaptable rece ond 
DIAMOND POWER SPECIALTY CORP. Simple end regged mechanical ot blowing, tterchengecbly 


LANCASTER, OHIO Adjustable valve . - Low pressure drop 


Diamond Specialty Limited * Windsor, Ontario No critical adjustment for tight valve Adjustable pressure control oa each 





LANCE TUBE CARRIAGE BAR ADJUSTABLE TRIP LINK TRIGGER. 


A 
| } 
» BS > i 
a= Pe 


a 

- F 

VALVE CLOSED—Poppet valve is closed when carriage iw 6 —» a 

begins the movement of the lance tube into the furnace. Link -™ ee 
connects cam to trigger that depresses valve stem. Adjustable trip 1 sie eed sank dike 
on carriage bar can easily be moved to left or right to open | . 


ee eee eerie, ieee 


= TRIGGER 


valve earlier or later in travel of lance tube. 


CARRIAGE ADJUSTABLE 
BAR TRip 





Route to Your Plant 
Process Engineers: 





> Selenite 


BOILER 
WATER 
(AND PROCESS) 


ANTIFOAMS 





Natco Antifoams are the chemicals which can bring you this 
modern economy. They are fed directly into feedwater or boilers 
with other water treatment compounds, or independently, in 
dosages of only 5 to 8 parts per million! 


The use of Nalco Antifoams has consistently enabled boiler operators 
to double, triple or even quadruple previous concentration limits 


... and at the same time produce cleaner steam. NATIONAL ALUMINATE 
CORPORATION 


6224 West 66th Place 
Chicago 38, Illinois 
Canadian inquiries should be 
If your antifoam performance is less than you can get with Nalco addressed to Alchem Limited, 

Antifoams, act now to cut operating costs. Burlington, Ontario, 


TEST BOILER WATER ANALYSIS at beginning of no-blowdown run, in 
p-p.m.: H-O, P-720, M.O.-750, Cl-900, SO,-1420, PO-40, DS-3350, S.S.-Trace. 


/ 


Tests in an operating 70,000 lb./hr. boiler (see water analysis below), 
with 8 p.p.m. Nalco antifoam, failed to produce carryover when 
dissolved solids concentration exceeded 25,000 p.p.m.! 


> ae © DAL 


Serving Industry throuch Practical Applied Science 
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MATERIALS HANDLING 
114 Power Pient Coal 





MH Economy Primer --: “The 
118 How Book of Oost Materials 


Handling.” 24 pp, is e revised of com- 
‘s popular bookiet 947, 
Bint Soe nok” conan, beaks 
soe seer nec ee a 
Also presented is s comprehensive for 
evaluating present handling ae =e 
cotton eee rae & Toues tle. Oo. 
Use this CARD for information on ADS and NEW PRODUCTS also. 
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| DOWELL SERVICE 


CLEANING PROBLEMS 





CHEMISTRY APPLIED TO MAINTENANCE 





This Compan 


y Asked: 


Xr 


e ” we’ 
: as 
i « he 





Oe a 
“Can you clean W ter conditioning SySte™>- 


‘f 


Dowel Service has cleaned many types of water supply equipment FAST: 


If deposits are cutting production and 
profits in your plant . . . Dowell Service 
offers an effective remedy! For example, 
in water supply and water treating 
systems, deposits may accumulate in 
pipes, pumps and filters . . . impairing 
operating efficiency. Maintenance men 
in many industries rely on Dowell 
Service to clean operating equipment 

without dismantling and with a 
minimum of downtime! 


Experienced Dowell engineers do the job, 
using Dowell-designed, truck-mounted 
equipment. Liquid solvents designed to 
remove deposits quickly, efficiently and 
economically are applied according to 
the techniques demanded by the job: 
for example, by filling, spraying, jetting, 
cascading or vaporizing. Often equip- 
ment can be cleaned in cperation. 


Let Dowell Service save you time and 
money in your maintenance cleaning! 
Call the nearest Dowell office today for 
FREE consultation. 


Recent Dowell jobs in Feedwater Systems 


SCREEN FILTERS: In less than three hours, 
Dowell Service removed 90% of deposits 
from filters used to screen river water for a 
48” strip mill. 


WATER SOFTENER: Approximately 18 inches 
of hard calcium carbonate piled up in the 
bottom of a water softener’s deaerating com- 
partment. In less than one day, Dowell 
Service thoroughly cleaned compartment. 


FILTER BEDS: The backwash rate on an anthra- 
cite filter was reduced to 75 gallons per 
minute by accumulated deposits. After 
Dowell Service, backwash rate was increased 
to an effective 385 gallons per minute. 


DOWELL INCORPORATED * TULSA 1, OKLAHOMA 


New York 20 Pittsburgh 19 
ton 16 Detroit 

Chicago 4 

St. Louis 8 

Kansas City 8 

Wichita 2 

Oklahoma City 2 

Houston 2 

New Orleans 12 


Phitadeiphia 2 
Baltimore 
Wilmington 99 
Richmond 19 
Jacksonville 2 
Buffalo 2 
Cleveland 13 


Ft. Worth 2 
Shreveport 69 
Atianta 
Indianapolis 
Louisville 

Upper Montclair, N. J 
Anniston, Alabama 
ae Miss 
Lafayette, La 


Mt. Pleasant, Mich. 
Hamilton, Ohio 
Charleston, W. Va 
Salem, IIinois 
Beaumont, Texas 
Borger, Texas 
Midland, Texas 
Wichita Falts, Texas 
Hobbs, N. Mex. 


%& Maintenance cleaning service for industrial heat exchange equipment. 
%& Chemical services for oil, gas and water wells. 
% Magnesium anodes for corrosion control. 


1ON EXCHANGE BEDS: Iron oxide clogged am 
ion exchange water softener. Before clea 
ing, two pumps were required to provi 
we for adequate back wash. Af 
Jowell Service, one pump was sufficient. 


FEEDWATER LINES: Before cleaning, it 
necessary to use three 100 horsepower pum 
to force water through clogged feedlines to 
boiler house. Following Dowell Service, on 
one pump was required. 


pumP: Two high pressure feedwater pum 
were nearly clogged with deposits. Dow 
service completely cleaned them along wi 
rest of the feedwater system. 
WATER WELL: Before treatment, a wa 
well produced only 108 gallons per min 
with a 35’ drawdown. After Dowell acidizi 
water flow increased to 450 gallons 
minute with a 27’ drawdown. 


DOWELL 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 


we Sel ae 








quipment 


SUMMARIZED HERE are new products and improved ones . . . 


Nows 


recent develop- 


ments of leading manufacturers who will gladly supply further information at no 
cost. You may use the no-obligation, postage-paid card on pages 45 and 46 for 
your request. Just list the numbers of the items you'd like to know more about 


1—PIPING HANGERS 


Constant support type, have greater 
travel range and load capacity 
The function of a _ constant-support 
hanger, to provide equal lift in all posi- 
tions of travel of a piping system as it 
moves from expansion or contraction 
between its hot and cold positions, is said 
to be performed more perfectly by the 
improved Model L. Design improve- 
ments include provision for center sup- 
port by placing equal dimensions on 
each side of the center supporting line, 
non-resonance in its springing system, 
and provision to give less horizontal shift 
of the load line as the load shifts. Maxi- 
mum travel has been increased from 4 
in. to 5 in. in the medium chassis, and 
from 8 in. to 10 in. in the large chassis. 
Manufacturer points out that three 
chassis sizes now replace the four former 
ones, and the total load range, which 
formerly required 28 sizes, is now cov- 
ered by 16 sizes. Discrepancies between 
calculated hanger loads and actual loads 
can be corrected at the time of installa- 
tion by adjusting the position of one 
nut. Grinnell Co., Inc. 


2—OlL FILTERS 


For lubricating and fuel oil, feature 

interchangeable cartridges 
The improved Hileo Hyflow Filters in- 
corporate swingbolt head construction 
for quick opening of filter covers and a 
lifting device for handling the cover. 
These filters are available for use with 
factory-made throwaway cartridges, or 
the repackable type which operator 
repacks from bulk supply of filtering 
materials. The filtering materials are 
available for handling straight-run min- 
eral oils, or the heavy-duty detergent 
type oils. Both types of cartridges are 
interchangeable. The filters come in ca- 


pacities from 14 gpm to 1000 gpm, for 
fuel oil filtering, lubricating oil bypass, 
or full-flow filtering. Hilliard Corp. 


3—INTERCOM SYSTEM 


High and low level, designed espe- 

clally for power plant installations 
This readily installed communication 
system permits two-way conversations 
over close-speaking microphones and 
receivers which look like ordinary tele- 
phone handsets. It also permits paging 
over loudspeakers suited to the different 
noise levels of control rooms, turbine 
rooms, firing aisles. Gai-Tronies Corp. 


4—ROTARY PUMPS 


Heavy duty, sliding vane type, have 

bullt-in relief valve 
All models of these new pumps are posi- 
tive displacement type in which the 
pressure of the liquid being pumped 
maintains contact of the vanes against 
the liner. They are made in both internal 
and external bearing design, the exter- 
nal bearing models being especially 
suited for non-lubricating liquids such as 
gasoline and kerosene. Either standard 
fitted, bronze fitted or all bronze con- 
struction is available. Worthington 
Pump and Machinery Corp. 


5—ELECTRICAL CONDUIT 


Plastic armored metallic tubing for 
use In corrosive atmospheres 
Designed for use where corrosive at- 
mospheres necessitate frequent replace- 
ment of electrical conduit, this new 
Dekoron Conduit is made by an extru- 
sion process in which a 0.020-in. coating 
of tough, corrosion-resistant vinyl or 
polyethylene plastic is extruded over 
standard galvanized electrical metallic 
tubing. By varying the thickness and 





AUTRONIC CONTROL 

JNIT (INCORPORATES 
AD). PROP. BAND 
RESET & RATE) 


PRIMARY MEASURING 
ELEMENT (MEASURE 
TEMP. PRESS . LIQU 

LEVEL. FLOW, ET 


MANUAL 


CONTROL UNIT 18-20 PSI AIR 


PRESSURE 


sition of the plastic armor, the 
cane uit can be given any desired elec- 
trical - rties, manufacturer says, 
and adds that this conduit is impervious 
to corrosive effects of moisture, salt air, 
acids, alkalies, oils and grease and is 
immune to normal temperature changes. 
Installation of this conduit requires no 
special tools. Standard compression type 
couplings and connectors wrapped with 
electrical insulating tape are used at 
joints. Black is standard; other colors 
supplied. Samuel Moore 


6—PEDESTAL PRESS 


A ., 





For pr 
_ outing or inctalling | jobs 
A press designed 
especially for use 
with the Power- 
Twin 17 4 ton ram 
which can perform 
95 per cent of the 
customary pulling 
or installing jobs. 
Mounting a strong, 
practical, open- 
throat press plate 
it provides almost 
unlimited vertical 
adjustment and 
can be used for 
pulling wheels, 
pulleys, bushings, 
couplings, gears, 
. shafts and bear- 
ings. The — is portable and compact, 
the base being only 20 by 21 in. The 
machine may be temporarily or perma- 
nently installed in convenient places 
near permanent equipment. The Model 
OTC-102 includes pedestal and press 
frame; accessories are available for prac- 
tically any job. Owatonna Tool Co. 


7—DEHYDRATOR 


For removing free or entrained 

molsture from diesel fuel 
Increased combustion efficiency, reduced 
carbon formation and less corrosion of 
working parts are claimed for internal 
combustion engines when using fuel 
dehydrated by this new unit. 2 Bo 
tion is accomplished by passing the fuel 
through elements of wound cellulose 
cylinders treated coalescing media, per- 
forated metal and glass cloth. Company 
points out that there are no moving 





8—CONTROL SYSTEM 


Automatic, electronic; for industrial 
power plants and central stations 


Manufacturer of the Autronic Control System 
calls it the first centralized-control miniature, 
all-electronic system for measuring and control- 
ling process variables, such as temperature, pres- 
sure, level and flow. The system consists essen- 
tially of a primary sensing element, Autronic 
control unit, and final control unit; it is powered 
by a 115 v, 60 cycle alternating current. 

The primary sensing element generates a volt- 
age directly proportional to any change in the 
process verlakie and this voltage is transmitted 
to the Autronic control where it is continuously 
modulated by electronic means. The Autronic 
control unit then transmits the resulting direct 
current to the final control element which may be 
electrically or ped operated. Since the 
transmission of information throughout the sys- 
tem is by electrical means only, t these is said to 
be no transmission lag and no booster mecha- 
nisms are required to overcome distance effects. 

The compact plug-in type Autronic control 
unit can be mounted where convenient. It can be 
furnished with or without set-point adjustment 
and scale. The Swartwout Co. 
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for outstanding 
servic 


on Heavy-Duty Steam Drying Units 


.--for example 


Rely on 
Dependable CRANE 
STEAM TRAPS 














PROBLEM: To equip a steam-heated tumbler-type drier with a 
trap that would reduce start-up time to a minimum, and pro- 
vide, automatically, a smooth, steady flow of hot, dry steam 
to the unit, with the lowest possible maintenance cost. 


WORKING CONDITIONS: Steam pressure to drier, 125 pounds. 
Drier operated 16 hours daily on continuous batch basis. 


SOLUTION TO PROBLEM: Crane No. 981, %4-inch, 150-Pound 


Inverted Open Float Trap, carefully selected for adequate patented ball-type disc, for 1 to 300 pounds 
drainage capacity, and properly installed. (Now listed as saturated steam working pressures. Lit- 
No. 9810, with patented improved ball-type disc.) erature on request from your Crane Branch 
or Crane Wholesaler. 








Crane Inverted Open Float Steam Trap with 


RESULTS: Never requiring any repairs or new parts in more than 
8 years’ service, this Crane trap has given complete satis- 
faction. Periodic routine inspection only is total mainte- 
nance cost. 





... ANOTHER TYPICAL CASE HISTORY demonstrating the better performance... 
the lower ultimate cost of Crane Valves of all types . . . and why— 
More Crane Valves are used than any other make! 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

& All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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if IT'S TOO HOT 
TO TOUCH 


A 


IT NEEDS 
INSULATION 


This Baldwin-Hill feature rates top bill 

ing for efficiency, coverage, and ease of 

application. Consider the following 

qualities of No. 1 Cement for a leading 

role in your heat-control picture 

@ Pre-mixed edd water and trowel on 

@ Rust retarding high adhesion 

@ Fully effective to 1800 F 

@ Reclaimable below 1200 F 

@ Dry coverage approx. 50 sq. ft. per 
eelemi ry 

@ Irregular surface coverage 

Let B-H helt 


mmending the type 


you reduce heat loss 


by rece of insulation 
best suited, to your problems « 

\ complete line of 
naterials—cements, | 
lal: Dasis 


THERM-ENOMICS* SERVICI 


*Fconem f Engineered Hea 


BaldwirHill 
cuip 


SEND ME COMPLETE INFORMATION ON: 
C) Mone-Block 
—for temperatures to 1700°F 
C) Blankets—metal reinforced, 
large-area coverage te 1200°F 
] Me. 1 Cement 
plastic insulation, te 1800°F 


this coupon te your signed 
letterhead 


}] Powerhouse Cement 
—high-odhesion finishing te 1700°F 


BALDWIN-HILL CO. 
904 BREUNIG AVENUE, TRENTON, W. J. 


December, 195] 


| parts and with reasonable care the de- 
hydrating elements will function indefi- 
nitely. Dehydrator is available in capaci- 
ties of 350 and 600 gpm, with maximum 
working pressure of 125 psi. Shell and 
cover are heavy gage steel. Where there 
is a possibility of large volumes of water 
in fuel, a hydraulically balanced, auto- 
matic ejector is available as an acces- 
sory. Bowser, Inc. 


9—FLOAT VALVE 


Offers compactness with large ca- 
pacity, has wide application 
The Series 18 is a float-operated valve, 
termed by its manufacturer as the sim- 
plest answer for hundreds of liquid level 
control jobs. It combines rugged, non- 
corrosive construction with simplicity 
of design and operation. Three varia- 
tions of the series adapt it for a wide 
variety of operating conditions. 
The No. 18 consists of valve mecha- 
nism and float. The Model 118, in- 





tended for protection against back si- 


40 * aa 


a 


No. 118 


phonage, has the float mounted at right 
angles to the valve so the valve proper is 
always far above the water lever. The 
No. 518 includes the float and valve ina 
die-cast chamber with a cover, and is 
designed for external applications. 

The valve mechanism consists of only 
a few parts and, except for the neoprene 
valve seat, all parts are copper or brass. 
The valve opens to full capacity with 
only small float drop and closes tightly 
against pressures to 100 lb. The entire 
assembly is held together by a single 
brass pin. 

The Series 18 can be used on humidi- 
fiers, on evaporative coolers in air condi- 
tioning equipment; on wet and dry bulb 
hygrometers; also to add water to radia- 
tors of stationary engines. Capacities 
range to almost 5000 gal per hour, de- 
pending on supply pressure. McDonnell 
& Miller, Inc. 


10—DUST COLLECTOR 


For exhaust of fume-laden air, 
operates on 25-cycle power 
The new Model 20ND30 Dustkop, de- 
| signed for out-of-doors exhaust of air 
already cleaned of industrial dust but 
| still containing toxic fumes, is a stand- 
| ard unit with motor for operation on 220 
or 440 v, three phase, 25-cycle power. 
| This collector is suggested for almost 
| any type of industrial dust. Its capacity 
| is reported to be 2450 cfm on a single 
6 in. inlet with a 4.5 in. static suction. 
The size of the outlet for discharge of 
cleaned air to atmosphere is 8 in. The 
unit is 78 in. high, requires 22 by 40 in. 
of floor space. Aget-Detroit Co. 





11—CONDENSATE UNITS 


Singls and duplex units, 

condensate back to boiler 
Designed to save fuel by returning con- 
densate from steam coils, radiators and 
steam operated equipment, these new 
units are equipped with company’s Mo 
tor Mount centrifugal pumps mounted 
on the legs of the tank. The motor has 
standard NEMA Type C mounting 
flange and is furnished for single-, two- 
or three-phase or direct current. 

Duplex units in the line are for condi- 
tions involving occasional demands 
above the capacity of a single unit, or 
where a standby pump is desired to as- 
sure continuous operation. These units 
have two pumps, two motors, a storage 
tank, alternator switch and water level 
gage. Single units include one pump, 
motor, storage tank, float switch, water 
level gage and suction piping. The 
Deming Co. 


12—WATER TREATMENT 


Catalytic process for eliminating 
scale, reducing rust, corrosion 
Applications for this catalytic process 
include the treatment of both industrial 
and potable water and the reduction of 
rust and corrosion in boilers, tanks, all 
types of water systems, air conditioning 
and cooling systems, gas and diesel 
engines. The catalytic action involved 
is said to stop the formation of new 
seales and gradually remove existing 
scale. Results are achieved by the cata- 
lytic process creating a dispersion of 
the elements in the water that have an 
affinity for forming scale and corrosion. 

Sola Catalytic Co. 


13—STAFF STATION 


Combines across-the-room reply 

and freedom from eavesdropping 
Through the development of an inter- 
communication staff station incorporat- 
ing a “privacy”’ lamp, this manufac- 
turer offers a staff station that lets the 
user answer calls from across the room 
while enjoying protection from eaves- 
dropping. Company says the user of this 
staff station can be at the far side of 
the room, even 30 ft away, and hear 
and reply to all incoming calls without 
stopping his work to operate the station 
manually. At the same time he is pro- 
tected against eavesdropping, because 
the instant a master station opens the 
line to call the staff station, a red lamp 
on the staff station lights up — notifying 
the user that the line is open. Finished 
in metalustre bronze. Executone, Inc. 


14—HANDWHEEL 


Adapted for small chainwheel op- 
eration, offers extra torque 
The problem of closing small valves 
tightly, especially when they’re 10 to 50 
ft above the floor, is said to be solved by 
the Impactor Handle, designed to de- 
liver more than twice the force of many 
handwheels. The lugs on the underside 
of this handle strike simultaneous blows 
against the lugs of an adaptor attached 
to the valve stem. These blows prevent 
stem twist and distortion which would 
result if the adaptor lugs were struck 
independently, company points out. 
The Impactor Handle is available 
with two adaptors of square opening to 
fit most standard size stems of small 
valve makes. Sizes of the openings, which 
taper towards the top, are 34 and '% 
in. with total taper equal to *4 in. per 
foot. Edward Valves, Inc. 
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TO GENERATE STEAM for manufacturing, Triangle 
Conduit and Cable uses three 350 hp boilers. Each unit gener- 
ates 22,500 pounds per hour, 24 hours a day, 5 days a week. 
Sun Solnus Oil lubricates the spreader stoker oil bath, Sun 
844 Grease the pulley drive, stoker motor and pillow block. 


Triangle Conduit and Cable produces flexible and rigid 
electrical conduit and cable. Its modern powerhouse 
generates steam for galvanizing pipe and for heating the 
factory, the pickling vats and the enamel paint vats prior 
to dipping the pipes. From the very beginning of opera- 
tions more than two years ago, Sun oils and greases have 
been used exclusively in all the equipment, and there 
hasn’t been a single failure because of faulty lubrication. 








TO HELP GET PROPER COMBUSTION in the boilers, 
three exhaust fans are used. The turbine which drives them 
turns up 3,600 rpm. The engineer says the lubricant, Sunvis 
951, looks like new when it is changed to get rid of condensate. 












MODERN POWERHOUSE ENTIRELY SUN-LUBRICATED 


INDUSTRIAL PRODUCTS 


SUN Ol. COMPANY, PHILADELPHIA 3, PA. - SUN OlL COMPANY, LTD., TORONTO AND MONTREAL 











1 # 
TO CONTROL THE AMOUNT OF AIR entering the 
fire box, three forced draft fans are kept in constant operation. 
The motor and fan bearings and the speed reducer motor are 
lubricated with Sun 844 Grease, while the gears and reducers 
are protected by a Sun gear oil. 


This modern powerhouse is wholly lubricated by Sun 
"Job Proved” products and the factory partly so. In 
both, Sun’s engineering know-how has effected pur- 
chasing and inventory economies through multiple use 
of a minimum number of oils and greases. 

For technical assistance or a copy of the manual 
“Lubrication of Industrial Machinery,” write on your 
business letterhead to Department PN-9, 


TO FEED WATER TO THE BOILERS, two 3,500 rpm 
turbine-driven pumps are employed. A motor-driven pump 
is used in starting up when there is no steam pressure. Sunvis 
951 lubricates the turbines, Sun 844 Grease the pump fittings. 





15—PACKAGED BOILERS 


Moderate or higher capacity mod- 

els, burn either cll or gas 
Packaged units in company’s new Type 
W series offer capacities from 4100 to 
11,600 Ib of steam per hour in the W-1 
model and 11,400 to 23,500 Ib in the 
W-2. The former features a two-pass 
vertical gas travel system and has a 
shorter furnace width for moderate ca- 
pacity requirements. In the W-2, shown 








above, gas travel is directed by a 
complete two-pass horizontal system 
designed to deliver a larger capacity 
economically. Standard design pressure 
for both models is 160 psi. Both units 
ean be skidded into place and installed 
without special connections. Boiler Div., 
Wm. Bros Boiler & Mfg. Co. 


16—DRAWING INSTRUMENT 


Has special lead, for drawing uni- 

form continvous straight lines 
This time-saving graphite lead drawing 
instrument is composed of company’s 
No. 9600 holder and No. 9040 drawing 
lead. This is a very thin, imported lead, 
held firmly in internal sections. It-meas- 
ures approximately 0.018 in. thick, 
0.098 in. wide and 4 in. long, and is 
available in 11 degrees from HB to 9H. 
This lead never needs sharpening or 
sanding, company points out, and is 
especially suited to straight line draw- 
ing. A. W. Faber-Castell Pencil Co. 


17—INSULATION TESTER 


High voltage, d-< unit for ranges 
0-15 kv, 30 kv, 45 kv and 75 kv 
The TAKK High Voltage D-C Tester is 
described as portable, rugged and highly 
accurate; it is designed to prevent insu- 
lation breakdowns on all types of high 
voltage equipment by detecting insula- 
tion weaknesses before breakdowns can 
ccur. This instrument tests at over or 
nder the full operating voltage of the 
quipment under test and won't impair 
nsulation. The John Hewson Co. 


18—CHECK VALVE 


For discharge line of air or gas com- 

pressors, operates automatically 
Developed to prevent damage to the 
compressor, the PPC Aircheck Valve 
also acts as a safeguard against the fail- 
ure of operating personnel to open a 
valve when starting up. Among other 
reasons cited by manufacturer for in- 
stallation of this valve on compressor 
discharge lines are that it prevents leak- 
age of pressure through the compressor 
during the “‘off’’ cycle; it dampens pipe 
line pulsations; and it permits repairs 
without shutting down the system where 
more than one compressor is on the line. 
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It also permits more simplified installa- 
tion, because stop and safety valves are 
not required. Pennsylvania Pump and 
Compressor Co. 


19—FIRE EXTINGUISHER 


For one-hand operetion, features 

combination of charges 
Charges for the new Redi-Grip Pressur- 
ized Portable Extinguisher may be CMB 
(chlorobromomethane) or carbon tetra- 
chloride, individually or in combina- 
tion, and the expellent may be either 
air or carbon dioxide. Company points 
out that the Redi-Grip may be released 
from its bracket and operated with one 
hand, while a safety lock prevents acci- 
dental discharge. Stop-Fire, Inc. 


20—ELECTRONIC DETECTOR 


Locates friction noises in bearings, 
pistons, gears, traps, pipes, valves 
The Elec-Detec is an electronic stetho- 
scope using a metal probe which serves 
as a microphone transmitting impulses 
electrically to headphones. It is designed 
to find the source of the noise, help diag- 
nose the trouble and determine where to 
make repairs without tearing down the 
entire equipment. 
According to manufacturer, the elec- 
tric amplifier and sensitivity control on 


the Elec-Detec makes it possible to de- 
tect sounds at low speed that could 
otherwise be heard only at high speeds. 
Even sounds not normally audible are 
clearly defined. Anco Instrument Div. 


21—SPRAY COOLER 


For refrigeration, storage of prod- 

ucts requiring high humidity air 
Offered especially for applications in- 
volving foods liable to dry out, shrink or 
discolor in cold dry air, this new No 
Frost Cooler differs from company’s 
previous models in that the air enters 
through the fans and is blown through 
the units. The air passes over refrigera- 
tion coils and through a spray of No 
Frost Liquid solution to prevent the 
condensation of water and the formation 
of ice or frost on the coils. The chilled 
air, which may be as low as —20F, 
passes direct from the spray chamber 
into the room. Since it contains no 
reheat from the energy of the fans, 
higher humidity air is possible. Niagara 
Blower Co. 


22—DIAPHRAGM SWITCH 


Normally open or normally closed, 
actuated by gas pressure 
The L-38 Low Pressure Switch is de- 
scribed as inexpensive and applicable to 
heating plant installations where it is 


necessary to operate a switch by a varia- 
tion in gas pressure. In operation, pres- 
sure applied against a spring-loaded 
diaphragm tilts a mercury tube switch. 
Company says the diaphragm is made of 
material impervious to gases, including 
liquified petroleum gas, and the spring 
loading mechanism is adjustable a 
set screw at the top cover plate. The 
control also has a built-in level in the 
ba Not 

he L-38 is suitable for air or gas 
applications only, at rated pressures. Its 
operating point is adjustable over a 
pressure range of 3 to 12 in. of water and 
operates from pressure differential of 
2 to 4 in. of water. General Controls Co. 


23—SUBMERSIBLE PUMP 


For small capacities at high heads 

from wells of 6 in. ID or larger 
The Subette has a capacity range of 
from 30 to 130 gpm at heads of from 
80 to 770 ft. The motors, available in 5, 
74, 10 and 15 hp, are three-phase, 60 
cycle, two-pole, 220/440 v and have a 
speed of 2900 rpm. These motors are 
oil-filled, mechanically-sealed and de- 
signed to operate completely submerged 
in water. Byron-Jackson Co. 


24—EXPULSION ARRESTER 


High capacity, for protecting dis- 

tribution apparatus 
This new lighting arrester, the Type 
LX, incorporates a new method of limit- 
ing power follow current on systems 
having fault currents up to 20,000 amp. 
A spiral fiber filler, heart of the arrester, 
is used to provide longer life and positive 
protection by lengthening the power arc 
to four times the original spark path. 
As a result, the power follow current is 
limited to a fraction of the available 
fault current. 

Company engineers point out that al- 
though the arc path is lengthened, spark- 
over values are kept low by high field 
stresses between the upper electrode and 
the metal shield surrounding the arc 
chamber. A steel reinforced arc chamber 
and the spiral groove in the fiber filler, 
which store gases generated during 
surge discharge, make the arrester capa- 
ble of withstanding surge currents in 
excess of 65,000 amp. The Type LX 
is currently available in ratings of 3, 


, 





6 and 9 kv. The top gap arrester (left) is 
designed for standard crossarm applica- 
tions; the bottom gap arrester is for 
crossarm mounting and can be adapted 
for transformer mounting. Westinghouse 
Electric Corp. 
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It’s serious business in a power plant or of 4fipbogtd When a gasket “blows. 
It’s a critical situation in a process plant Y, n Jeaag¢ at the flanges is causing 
r 


GASKET... aor ad KN ENGINEER 


contamination of the confined fluid. If y4"#/far¢ ap’ engineer concerned with safe 
sealing of high pressures and temperatGf66, this/s your invitation to find out why 
Flexitallic Gaskets are the right answ//toSo Anayly sealing problems. We want 
you to see how the proper degree 4 Chai ienge of spring-action is built into every 
Flexitallic Gasket, so that bolted YY, cold gf required stud stress the gasket is at 
highest efficiency .. . Teflon is 6p6/of phapy seit fillers used by Flexitallic engineers 
in combination with ferrout/p p6n,ferpous alloys to meet specific operating 
conditions. In the Flexitaig/QWaskét p6ngfruction, Teflon is trapped between edges 
of metal—cannot “tosis thep thé bgfting load is changed or the temperature of 
the confined fluid eh¢ép-"es “7. . Mage for all standard joint assemblies. Also for 
special joint as Kh les Ap $6 1094" diameter. Write us your requirements... 
Flexitallic G he Copfpapy, Bighth and Bailey Streets, Camden 2, New Jersey. 
Repre ip’pripcipgyY Cities. Consult your Classified Telephone Directory. 


So 
enitallic 


FQR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Look for the name FLEXITALLIC stamped into the metal spiral of every genuine Flexitallic Gasket 
Look for Fiexitailic Blue in gaskets with asbestos filler 


December, 1951—POWER ENGINEERING—Chicago, Illinois 53 











atalog Lib 
THIS MONTHLY list of standard catalogs and bulletins is published to help power 
engineers maintain a permanent catalog file of engineering data. The items listed, 
unlike those under Helpful Bulletins, will appear each month except for additions 


and deletions determined by space requirements or by the manufacturers issuing 
the bulletins. Use the postage-paid card on pages 45 and 46 for your request 


BOILERS AND AUXILIARIES 


201 Steam Boilers — Form SG 128-749 
is a 12 pp catalog illustrated with 
photos of steam boilers for processing and 
heating, ranging from 15 to 500 hp and 15 to 
200 psi. Includes diagrammatic cross-section 
of four-pass design characteristic of manu- 
facturer’s boilers. Cleaver-Brooks Co. 


202 Re-Circulation Steam Generator 

— Here's a 6-pp folder on a con- 
trolled re-circulation steam generator, de- 
scribing its development and uses, such as 
applications where steam is required in re- 
mote locations, where demands are inter- 
mittent, or load fluctuating. Explains opera- 
tion, features. Combustion Engineering- 
Superheater, Inc. 


203 Packaged Generators — Bulletin 

SB-38 presents company's Keystone 
model. Photos and sketches show complete 
unit, pressure element and details of its com- 
pact design. Gives advantages of two-drum 
water boiler, three-pass gas travel, automatic 


gas or oil burner. Erie City Iron Works. 
204 Shep-fencuntens Boiler — Eight- 
pp Bulletin G-72 introduces com- 
pany’s new integral furnace boiler. Describes 
and illustrates its economy, ease of installa- 
tion and connection, flexibility, minimum 
space requirements, efficient combustion, 
fast steaming. The Babcock and Wilcox Co. 
205 Dowtherm Vaporizer — Bulletin 
No. 48-2, describing manufacturer's 
Type “A"’ Dowtherm Vaporizer, tells how 
this unit is designed to evaporate Dowtherm 
to provide dependable operation at maximum 
temperatures. The Wickes Boiler Co 


206 Tube Expanders— Bulletin 380, 
8 pp, covers manufacturer's line of 
tube expanders for maintenance of high pres- 
sure boiler tubes, superheaters, economizers, 
irculating tubes, steam generators, other 
equipment. Thomas C. Wilson, Inc. 





O7 Rotary Tube Cleaners — Bulletin 

R-105 presents air and water driven 
tary tube cleaners and cleaner accessories. 
llustrates several models and heads, discuss- 
g special features. Roto Div., Elliott Co. 


O8 Streamlined Baffle Walls — Bulle- 

tin BW-44, 20 pp, describes com- 

ny’s baffle walls, showing their application 

c+ boilers and for modernizing exist- 

g units. Fully illustrated with photos and 

awings covering installations, remodeling 
igns. The Engineer Cd. 





O9 Air Preheatere — Illustrated Bulle- 

tin A-11610, 8 pp, defines air preheat 

d explains its benefits in terms of increased 

ciency and capacity and flame stability. 

ovides general description of company’s 

heater, discusses its application to boiler 
lants. The Air Preheater Corp. 


210 Soot Blower, Head — Illustrated 
Bulletin 485, describes a rotary soot 
blower head for improved boiler cleaning. 
Explains how head is designed to give maxi- 
mum blowing pressure, is rugged, easily serv- 
iced, economical. Vulcan Soot Blower Div., 
Continental Foundry & Machine Co. 


211 Double-Walled Tubing — Techni- 

cal Bulletin 1950, 12 pp, presents 
tubing designed for conditions where single- 
walled tube can’t withstand simultaneous at- 
tack from two types of corrosive media. De- 
scribes and illustrates construction, illustrat 
ing possible metal combinations. Explains 
tubing’s use in ammonia refrigeration, boil- 
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ers, steam generators and other applications. 
Discusses heat transfer properties, high tem- 
perature use. Also discusses prevention of 
galvanic corrosion. Bridgeport Brass Co. 


WATER CONDITIONING 


214 Water Conditioning Information 

— Here are three informational bul- 
letins. No. 28X7446 describes a simple way 
to determine total hardness in water, illus- 
trating procedure. No. 28X7559 gives an 
analysis of the hot process-hot zeolite system, 
telling results to be expected. No. 28X7466 
discusses current status of embrittlement in 
boilers, explaining causes and telling recent 
developments in control methods. List bulle- 
tins wanted. Allis-Chalmera Mfg. Co. 


215 Modern pH and Chiorine Control 

— This 100-pp booklet gives details 
of company's color comparators and equip- 
ment in water testing and control of boiler 
and industrial process water, also technical 
information on meaning of pH control, elec- 
trometric and colorimetric methods of deter- 
mining pH and impurities in water; applica- 
tions of water control in air conditioning; 
treating boiler feed water. W. A. Taylor & Co. 


217 One-Minute Water Tests— 

Rapid, simple and accurate tests for 
determining water hardness are described in 
Bulletin 1RE50. Procedures, reagents, and 
equipment are described. Tells how teste de- 
termine water hardness, dness due to 
calcium alone and hardness due to magne- 


sium alone. Hall Laboratories, Inc 
218 Boiler Water Treatment — Bulle- 
tin 47, 8 pp, defines internal treat- 
ment of boiler water and tells its advantages 
in softening, sludge conditioning, stabiliza- 
tion. Explains company’s system, including 
the chemicals used. National Aluminate Corp. 
219 lon Exchange Systems — “Amber- 
lite Mono Deionization” is a 12- 
pp miniature textbook covering history, per- 
formance, and potential uses of Monobed 
ion exchange systems in water-conditioning, 
chemical processing and other industries. 
Reactions of various combinations of ex- 
changes are explained. Also discussed are 
costs, quality of prodant. and rinse require- 
ments. The Resinous Products Div., Rohm & 
Haas Co. 


220 Chemical Treatment of Water — 

Bulletins describing various methods 
of chemical water treatment, including com- 
pany's Coravol process, are available. Cora- 
vol is part of a complete technical service 
which provides special chemical formulas for 
boiler feed water, foam prevention, hot water 
supply, refrigerating brine, cooling and con- 
denser water. Western Chemical Co. 


221 Boiler Water Manual — Factual 

information on methods of applying 
chemicals in treatment of water for boilers is 
presented in 16-pp Standard Method 122. 
Discusses pretreatment of raw water, appli- 
cation of chemical feeding to pretreating 
operations and both constant rate and flow 
responsive feeding direct to boiler drum and 
to feed-water system, condensate returns, 
flushing, % Proportioneers, Inc. 


222 Water Softening Equipment — 

How problems caused by hard water 
can be offset by water softeners is explained 
in Bulletin 2386, 12 pp, describing ion ex- 
change equipment. It covers in detail down- 
flow, upflow and gravity zeolite water soft- 
eners. The Permutit Co. 


POWER ENGINEERING 


Chicage 


223 Water Treatment — Bulletin 5000, 
24 pp, explains the reasons for boiler 


vidual plant requirements. Covers pre-treat- 
ment, internal treatment, treatment applica- 
tion, blowdown adjustment, test control. 
Describes available equip t and includ 

reference bibliography of literature on ape- 
cifie formulations. Dearborn Chemical Co. 


224 Boiler Corrosion — A 12-pp article 

i i cause and prevention of 
corrosion in boiler systems is .— in 
Bets Technical Paper No. 111. The corrosive 
effects of oxygen, carbon dioxide, ammonia. 
hydrogen sulfide, acidity, physical factors 
are evaluated. W. H. & L. D. Betz. 


225 Zeolite Water Softeners — Publi- 
cation 4530, 16 pp, presents hydro- 
gen zeolite (cation exchange) water softening 
quip t. Gives plete description of the 
process and the field of application, showing 
advantage of hydrogen zeolite softening and 
its relation to sodium zeolite softening proc- 
ess. Cochrane Corp. 








226 Feedwater Treating — Bulletin 

1855, 30 pp, features manufacturer's 
hot process Accelerator for use in treatment 
of boiler feedwater, illustrating and explain- 
ing its operation and advantages, also op- 
tional auxiliary equipment. Contains excel- 
lent discussion of the necessity of treatment 
of makeup water, selection of proper equip- 
ment. Also covers limitations of hot process 


softening. Infileo Inc. 
Slurry Type Softener — Six-pp 
227 Bulletsa W212-B6 describes a slurry 
type precipitating softener and coagulator in 
which energy for floc Ve ae ey is mechan- 
ical, explaining and illustrating flow circuit. 
estion-and-answer apprai of system. 
orthington Pump and Machinery Corp. 


ELECTRICAL 


230 Power Factor Correction — Ex- 

amples showing basic considerations 
in the improvement of system power factor 
are contained in Bulletin 05B7465. Points 
out advantages of improving plant power 
factor and advisability of keeping load power 
factor up to 0.8 lagging or higher; tells how 
the effects of low power factor can be cor- 


rected. Allis-Chalmers Mfg. Co. 


231 Synchronous Motors — High speed 

synchronous motors are described in 
Bulletin PB 5600-1. Includes descriptive 
matter, photos showing features. Elliott Co 
233 Buyers’ Manual on Motors and 

Control — Fifty-pp Catalog GEU- 
1009 presents buying information on a care- 
fully selected group of motors, motor start- 
ers, control accessories and electronic con- 
trol. Ratings listed are those most frequently 
required. Excellent data on proper selection 
is provided. Illustrated. General Electric Co. 


234 Co-ordinated Protection of Mo- 

tors — The interlinked protection of 
circuits, motors and personnel is explained 
in 12-pp Bulletin DB-4673 on high-voltage 
combination starters. Because almost every 
2300/4800 v power system can produce high 
currents under short-circuit conditions, book- 
let stresses this interlinked protection, cov- 
ering three classes of combination motor 
starters: an air-break type for squirrel-cage 
induction motors; a starter with oil-immersed 
contactor, and a combination synchronous 
motor starter. Westinghouse Electric Corp 


VALVES, TRAPS, PIPING 


236 Popular Steel Valves — Condensed 


Catalog 104, 28 pp, describes and 
illustrates most widely used of company’s 
east and forged steel valves and the data pre- 
sented for these valves is complete. Those 
listed are chiefly in the basic steam pressure 
classes — 150 to 2500 lb — and include globe 
and angle, . instrument, hydraulic and 
relief types, also strainers, and check, gate, 
non-return and blow-off valves. Explains de 
sign features. Edward Valves, Inc. 


(Continued on page 138) 
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Dearborn polyamide anti-foams prevent this 


deadly boiler disease 


Here is an unretouched photo of a turbine blade that was 
killed by aerosolitis, Replacement was, of course, both neces- 
sary and expensive. 


But aerosolitis—more prevalent with some waters than 
with others—can be easily and inexpensively prevented 
with Dearborn improved Polyamide Anti-Foams. In addi- 
tion to inhibiting the formation of harmful aerosols, Dear- ass 
born Polyamide Anti-Foams prevent foaming to produce ~ 
purer steam—eliminate scale formations—condition sludge 


—are compatible with other treatment. 
. AEROSOLITIS AT WORK 
IF YOU USE STEAM for power or process, investigate Aerosols are tiny drops of water dispersed in the steam 
the time-, money-,and labor-saving advantages of Dearborn which cause encrustation on superheaters, foul turbine 
Pol ide Aati-Boame and the catenlees Deashoen tod blades. When this happens, boilers have aerosolitis, and 
olyamide : : . plete _ o: us- costly shutdowns and repairs will result. 
trial Water Treatment and Engineering Service. A Dearborn 


engineer is at your service. The coupon is for your con- 





. 3 Dearborn Chemical Company, Dept. PG 
vemience. Merchandise Mart Plaza 
Chicago $4, Ill 





Gentlemen: Please send: 
DEARBORN CHEMICAL COMPANY (Z Bulletin on Dearborn Improved Polya- 
Merchandise Mart Plaza « Chicago 54, Illinois mide Anti-Foams 
[] Bulletin on Dearborn Industrial Water 
Treatment and Engineering Service 
Have a Dearborn Engineer call 
O g 


¢C y et 
GEGICOTTE Te 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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San Leandro, Calif.— Crown Willamette Paper Co., 343 
Sansome St., San Francisco, Calif., paper bags and other paper 
containers, paper towels, etc., plans boiler house at new converting 
plant at West Ave. and Merced St., San Leandro, where large tract 
of land has been acquired. Work will be carried out soon. Entire 
project is estimated to cost about $3,000,000. Company is a sub- 
sidiary of Crown Zellerbach Corp., first noted address. 

Denver, Colo. — Public Service Co. of Colorado, Inc., 900 
15th St., has disposed of bond issue of $15,000,000, proceeds to 
be used in part for expansion and improvements in plants and 
system. Extensions will be made in local Lacombe power plant, 
with installation of a new 60,000-kw turbine-generator unit and 
auxiliary equipment. Completion is scheduled in 1953. 

Jacksonville, Fla. — Tennessee Products & Chemical Corp.., 
American National Bank Bldg., Nashville, Tenn., coal tar and 
wood distillation products, industrial chemicals, ete., plans power 
house at proposed new plant on Edgewood Ave., \ahanuniiie, 
where site has been secured, for manufacture of perlite. Cost re- 
ported in excess of $450,000. Proposed to begin work soon 

Rome, Ga. — Rome Kraft Co., care of Mead Corp., 118 West 
) ., Dayton, Ohio, paper products, recently organized joint 
interest of that corporation and finland Container Corp., 700 West 
Morris St., Indianapolis, Ind., plans power house at new con- 
tainer board mill at Rome, where large tract of land has been 
acquired. Mill will comprise several large units and will have a 
rated output of 650 tons of paperboard products per day. It is 
scheduled for completion in summer of 1953. Cost reported about 
$25,000,000. 


Valdosta, Ga. — National Container Corp., 30-01 Review 


Ave., Long Island City, New York, N. Y., corrugated boxes and 
containers, etc., plans power house at new pulp and paper mill at 
Valdosta, for manufacture of paperboard products. It will com- 
prise several large production units, with rated output of 500 tons 


per day. Cost reported close to $25,000,000. Work will proceed at 
once and is scheduled for completion by end of 1952. 

Maunee, Ill. — Association of Illinois Electric Cooperatives, 
524 East Capitol St., Springfield, Ill., plans new steam-electric 
generating station on Wabash River, near Maunee. Cost reported 
close to $5,000,000. Laramore & Douglass, 79 East Adams St., 
Chicago, Ill., are consulting engineers. 

Peoria, Il. —- Central Illinois Light Co., 316 South Jefferson 
Ave., is arranging financing in amount of about $8,000,000, 
through sale of bond issue, proceeds to be used in connection with 
expansion and improvements in plants and system over a period 
of months, including extensions in Wallace steam-electric generat- 
ing station on Illinois River, now in progress. 

Rock d, Ill. — lowa-Illinois Gas & Electric Co., Rock 
Island, has arranged for financing in amount of $6,000,000, pro- 
ceeds to be used for expansion and improvements in plants and 
system, including increased generating facilities. 

scola, Ill.— National Petro-Chemicals Corp., care of 
National Distillers Products Corp., 120 Broadway, New York, 
N. Y., recently organized as a joint interest of that company and 
"Panhandle Eastern Pipe Line Co., 1221 Baltimore St., Kansas 
ity, Mo., plans power house at proposed new plant at Tuscola, 
twhere site has been secured, for sodustion of petrochemicals. It 
will comprise several large units. Entire project is reported to cost 
lose to $30,000,000. Work is scheduled to begin soon. 
) Fort Wayne, Ind. — Salisbury Axle Division, Dana Corp., 
4100 Bennett Rd., Toledo, Ohio, automobile axles and kindred 
roducts, plans power house at proposed new plant at Fort 

‘ayne, comprising a main one and two-story building, about 

0,000 sq ft manufacturing area. Cost reported over $5,000,000. 

Work will be placed under way soon. A. Bentley & Sons Co., 201 
Belmont St., Toledo, is engineer and contractor for erection. 

Augusta, Me. — Central Maine Power Co., Augusta, has 
arranged for bond issue of $7,000,000, portion of proceeds to be 
used for expansion and improvements in plants and system. 

Iron County, Mich. — Wisconsin-Michigan Power Co., Apple- 
ton, Wis., plans new hydroelectric power plant at Michigamme 
Falls, Michigamme River, Iron County, comprising a 1390 ft 

ower dam, reservoir of 5650 acres and power station with two 
ydraulic turbines, each 6500-hp rating and two generators, each 

4800-kw capacity. Work will begin soon and is scheduled for com- 
letion by end of 1952. Permission has been granted by Federal 
2ower Commission. 

Jackson, Mich. — Consumers Power Co., Jackson, has ar- 
ranged for financing in amount of about $18,000,000, through sale 
of stock issue, proceeds to be used for expansion and improvements 
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in power plants and system. Company will soon begin work on 
extensions in Justin R. Whiting and John C. Weadock steam- 
electric generating stations for increased capacity, recently noted 
in these columns. 

Cl Miss. — Mississippi Power & Light Co., Lampton 
Bldg., Jackson, Miss., plans new steam-electric generating plant 
in vicinity of Cleveland, with turbine-generators, high-pressure 
boilers and auxiliary equipment for large capacity, exact rating 
now being determined. Cost reported close to $20,000,000, includ- 
ing power substations, transmission lines, etc. 

m, N. C. — Virginia Electric & Power Co., Franklin and 
Seventh Sts., Richmond, Va., plans new hydroelectric generating 
station on Roanoke River, near Gaston, where site has been se- 
lected. It will be equipped for rated capacity of about 90,000-kw, 
and is reported to cost approximately $27,500,000. Application 
for permission has been made. 

Spencer, N. C. — Duke Power Co., Charlotte, N. C., has ap- 
proved plans for expansion in Buck steam-electric generating 
plant at Spencer, including installation of turbine-generator units 
with capacity of 270,000-kw, high-pressure boilers and auxiliary 
equipment. Work will proceed at once, with completion scheduled 
in spring of 1953. Entire project is reported to cost about $30,- 


000. 

Kenmare, N. D. — Board of Education has plans for addition 
to power plant used for central steam-heating service for schools, 
with installation of additional equipment for increased capacity. 
Work will be carried out soon. No estimate of cost announced. 
Ritterbush Brothers, 209 Seventh St., Bismarck, N. D., are 
architects. 

Maple Grove, Ohio — Basic Refractories, Inc., Hanna Bldg., 
Cleveland, Ohio, refractory shapes and products, plans power 
house at proposed new plant at Maple Grove, where site has been 
selected. Entire project is reported to cost over $3,500,000. Mc- 
Donald Engineering Co., 188 West Randolph St., Chicago, IIl., 
is consulting engineer. Work is scheduled to begin soon. 

» Okla. — Public Service Co. of Oklahoma, 600 South 
Main St., has engaged Sargent & Lundy, 140 South Dearborn St., 
Chicago, Ill., consulting engineers, to prepare plans for proposed 
new steam-electric power plant, recently referred to in these 
columns. Cost reported in excess of $9,000,000. It is expected to 
begin work in 1952. 

ord, Ore. — California-Oregon Power Co., Medford, 
Ore., plans to begin construction of new hydroelectric power plant 
on Klamath River, site selected, as soon as permission has been 
granted by Oregon State Hydroelectric Commission and Federal 
Power Commission, expected at early date. Plant will be equipped 
for a capacity of 50,000-kw, and is reported to cost in excess of 
$15,000,000, with switching stations and transmission lines. 

Philadelphia, Pa. — Gulf Oil Corp., 1515 Locust St., plans 
new electric generating station at oil refinery at 30th St. and 
Penrose Ave., with installation of a 30,000-kw turbine-generator, 
high-pressure boiler and auxiliary equipment. Work will be car- 
ried out in conjunction with expansion in refining plant, entire 
project reported to cost over $25,000,000. Completion is scheduled 
early in 1953. Main offices are in Gulf Bldg., Pittsburgh, Pa. 

Philadelphia, Pa. — Philadelphia Electric Co., 1000 Chestnut 
St., is arranging an expansion and improvement program to be 
carried out over a period of 60 mos, concluding in 1956, including 
generating stations, power substations, transmission and dis- 
tribution lines, and other operating facilities. In that time it is 
es to increase present generating capacity by 800,000-kw. 

Intire program is estimated to cost $365,000,000. 

Springdale, Pa. — West Penn Power Co., Pittsburgh, Pa., 
plans expansion in steam-electric generating station at Spring- 
dale, with installation of new 135,000-kw turbine-generator unit. 
high-pressure boilers and auxiliary equipment. Proposed to begin 
work in 1952, with completion scheduled early in fall of 1953. Cost 
reported about $17,000,000. 

Houston, Tex. — Alamo Chemical Co., care of Phillips Chem- 
ical Co., Adams Terminal, Houston, recently organized by that 
company and General Aniline & Film Corp., 230 Park Ave., and 
Borden Co., Chemical Division, 350 Madison Ave., both New 
York, N. Y., as a joint interest, plans power house at proposed 
new plant on Houston Ship Channel, Houston, for production of 
anhydrous ammonia. Entire project will cost about $38,000,000. 

Albright, W. Va. — Monongahela Power Co., Fairmont, W. Va., 
plans expansion in new steam-electric generating station now 
in course of construction at Albright, and scheduled to be ready 
for service next June. New installation will comprise a 135,000-kw 
turbine-generator and auxiliary equipment; work will begin late 
in 1952, and’ is scheduled to be completed early in fall of 1954. 
Project is reported to cost approximately $17,000,000. Plant is 
being constructed by Monongahela Company and Potomac Edi- 
son Co., Hagerstown, Md., an affiliated interest, both subsidiaries 
of West Penn Electric Co., Pittsburgh, Pa. 

Milwaukee, Wis. — American Hair & Felt Co., 944 North 
46th St., has approved plans for addition to power house at fac- 
tory, with installation of equipment for increased capacity. Cost 
about $300,000. Gates, Moe, Weiss & Papenthein, 611 North 
Broadway, Milwaukee, are architects and engineers. 
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OURAGAUGE INSTALLED 
Ashcroft Duragauges are 
now serving in the 60,000 
KW addition to the 
Bremo Power Station of 
the Virginia Electric and 
Power Company. Addi- 
tion designed and con- 
structed by Stone & 
Webster ngineering 
Corporation. 


a ee 


THE ASHCROFT 


improved 
Sensitivity 


yhagany? 


ASSURES ALL THREE! 


Eliminate excessive weight and mass of 
parts in designing a pressure gauge and 
you achieve new standards of accuracy, 
sensitivity and service life. 


Ashcroft engineers attained these ob- 
jectives in the Duragauge Nylon Move- 
ment*. Bearings and pinion gear are 
light, strong, dimensionally stable nylon. 
* Friction and wear are minimized. Re- 
sistance to corrosion is increased. Shock 
impact absorption is improved. Advan- 
tages to you: sustained accuracy, greater 


* Patented 


Only the Duragauge 
has the Nylon 
Movement! 


sensitivity, low maintenance and longer 
service life. The Ashcroft Duragauge, 
with Nylon Movement, outwears all 
others. 


Since its introduction in 1947, the Nylon 
Movement has been widely recognized 
for unmatched performance in “killing” 
services in power stations, refineries and 
chemical! plants. Ask your Ashcroft Dis- 
tributor for all the facts. He will gladly 
help you select the right Duragauge for 
your specific needs. 
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A product of MANNING, MAXWELL & MOORE, INC, STRATFORD, CONNECTICUT 
MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 

‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 

‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MAXWELL 
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Less than 300 kitomecers from Caracas, Venezuelagis a Brewing. — 
town of 125,000, where Diesel engines provide the aiajoF . 
source of electric power. This installation contains closed 
water systems for engine jacket cooling, which exchange 
heat to open, circulaniag cooling systems unlizing coaventional 
woodea towers. 

Wish rapidly growing power demands, water-related prob- 
lems reached an acute stage. On the warer side of the cylinder 
liners, severe corrosion evidenced itself as partial graphitiza- 
tiem. Heavy scale formed rapidly io beat exchangers. Warer 
storage tanks were fouled with organic growths. Plant eff- 
Qeacy became markedly impaired. 

Fortueacely, a Hall engineer had just made a survey of the 
enatt warer system. So. che Plant Superiorendenr arranged 
immedbteely co follow the advice of Hall Laborarories. 

For the oPem system Hall recommended the use of Calgoe 
aad algicide with proper coarrol of pH and blowdown. For 
the closed engine jacket syscem chromate and wemmng sgtat 
were specuted with cvacrul of pH 

The Plane Supeciereadent made wsts, kepe logs, aad sear 
samples sod cepears w Hall va wr mad. Thies splendid “remoce 
coecrel”™” cooperagiee berweenm the superiorendenn/and his 
seaff aod Hall Laberascores cow makes possible such reports 
as “The liners of No. | Engine pulled. No evidengs of corro- 
sion” aad “Neo aged w clean heat exchangers dhis moarh.” 

Now, sew eogt@es acd cooling systems are going @ and 
they wil be propedy procected from de peeages of scale and 
CUctTuesus, ght 'QuM Me Hart 

This is anucher @xampie of how Hall Laborasmomes serves 
odusry wherevec Water pruDiems Qe. Years of expermence 
with iodustral water problems peepace Hail Engineers w 
heip vou wive yours For .ofurcmagOon, wmre wo Hail Labera- 
oces, Hagan Building, Pirsburgh 30, Pa. 


HALL LABORATORIES, INC. 


& Saltaidtiary af toqan <Iarnerenan) 
HALL PLAN WIDE WATER SERVICE 





Cansuitants an Arovurement, re@twent, sage and Oispasat af industrial Warer 
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GO On The Line 


AT NEW HAWTHORN STATION, KANSAS CITY: 


Over 50 of these pumps have been bought by 
utilities on their proved performance record. 


| bes PLANT OF KANSAS CITY POWER & LIGHT CO. 
is the Hawthorn Steam Electric Station on the Mis- 
souri River. This station, designed with every modern fea- 
ture for dependability and low cost operation, has an initial 
capacity of 132,000 kw from two turbines and is already 
building an addition that will add almost another 100,000 
kw from one additional turbine. 

The boiler feed pump arrangement, pictured above, con- 
sists of four Allis-Chalmers 8” x 8” barrel-type boiler feed 
pumps with a capacity of 700,000 pounds per hour each 
at a discharge pressure of 1625 psig. They are driven by 
1750 hp, 3600 rpm motors. 

The unit now under construction also will be served by 
Allis-Chalmers barrel-type boiler feed pumps. Three pumps 
with a capacity of 425,000 pounds per hour at 1815 psig 


driven by 1250 hp, 3600 rpm motors are now being built. 
Engineering Features i 
Unique engineering features designed to increase reliabilit 
and reduce maintenance have been proved in operation 
Single-stage, back-to-back impellers balance axial forc 
without the use of a balancing drum. First stage has twin 
half capacity impellers to give the advantages of low NPSH 
Expansion joint is brought to the outside of the pum 
where leakage may be quickly detected and adjustment 
made without dismantling the pump. No flexible intern 
members are required to compensate for expansion. 

Sizes range from 1200 to 3000 psig and from 300 to 25 
gpm. Allis-Chalmers can supply the complete boiler fee 
pump installation including pump, motor and control 
coordinated design and manufacture. 

Get the details on this modern-design, performance-proved 
boiler feed pump from your Allis-Chalmers District Office, 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. 4.3522 


ALLIS-CHALMERS<i{) 
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Boiler Horse Power 


Heating Surface Sq. Ft 2500 2000 3500. 


“Capacity lb./Hr. -_ 
Overall Length — A * 
Width — B__ 


*Based on Feed Water at 212°F and Steam at 100# psi. Conservative ratings based on 5 sq. ft. per developed hp. 


It’s a 2-drum water tube boiler with integral water cooled furnace. Gases travel 3 lengths 
of the boiler—scrubbing 5 bare metal heat absorbing zones. It’s complete—needs only 
service connections—burns oil or gas or both—requires no stack—no special foundation. 


Write for Cooklet Sb38B . 
COMPLETE STEAM POWER PLANT EQUIPMENT 
Complete Steam Generators @ Type C 3-Drum Boilers @ Types VL & VC 2-Drum Boilers 
@ “Economic” Boiler with or without Water Walls @ Welded H. R. T. Boilers @ Welded 


Steel Heating Boilers @ “Keystone” Packaged Steam Generators ©@ Coal Pulverizers 
@ Underfeed and Spreader Stokers @ Welded Pressure Vessels for the Process Industries. 


CITY IRON WORKS ec ERIE, PA. «© Seace 1540 
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you 
u 


ut a 
Service 


supply 


Now within seconds you can get an 
accurate and complete picture of com- 
bustion conditions in your furnaces. A 
Cities Service Combustion Engineer, by 
applying his exclusive Heat Prover, will 
quickly secure continuous, accurate 
readings that reveal any oxygen excess 
or waste combustibles present. 

Operators throughout the country, 
by using these instant readings as their 
guide, have been improving furnace 
output and product quality, while sav- 
ing fuel. 

Similar results are possible at your 
plant. Start the ball rolling today for a THE COMPLETE CITIES SERVICE LINE FOR THE 
FREE Heat Prover test of your furnaces. METAL FABRICATING INDUSTRY INCLUDES 
Simply call or write your local Cities Chillo Cutting Oils Trojan Greases 
Service office . . . or else return the cou- Trojan Gear Oils Optimus Cylinder Oils 
pon below. Pacemaker T Hydraulic Oils 

Q-T (Quenching and Tempering) Oils 


CITIES Siaty Wall Tower, Room 247 


New York 5, N. Y. 


Without obligation please send your booklet, 


“Combustion Control for Industry.” 
Name_ 
Company 
Address 


SERVICE QUALITY PETROLEUM Cin iia 


PRODUCTS 
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FREE TRAP SELECTOR 


It's important to have the right 
trap in the right place. 

New 20-page selector tells quickly 
and easily which is the 

ht Yarway trap for any application. 
Write for your free copy. 











8-hour job now takes 4 hours 


At a western magnesi duction plant something besid agnesium 


has just been reduced. The steam at the end of the 
1% mile long steam line wasn’t so hot—and neither was the production record 
of the plant at that location. 








Then 26 old-type steam traps wdre replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 1‘ miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency! It’s evidence of the fact that Yarways are 
designed to send the most premium B.T.U.’s at top 
temperatures into your process or product. They get equipment 
hotter, sooner... and keep it hot. 


Other Yarway features—small siz, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . .. 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 114 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap 


designed with more production in mind 
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LETTERS To tue epitors 





SYNCHROSCOPE 


IN YOUR article on Instruments 
and Controls for Small A-C Genera- 
tors by D. L. Gusler, July issue, I 
notice he states that the purpose of 
a synchroscope is to indicate phase 
sequence. 

A synchroscope does not indicate 
phase uence, but phase relation 
and relative frequency. The job of 
determining phase sequence of a ma- 
chine lies with the installing engineer. 
After this has once been checked and 
the machine properly connected to 
the breaker, it is impossible to change 
without reversing the rotation of the 
machine or interchanging the connec- 
tions of two leads of the generator. 
Carlsbad, N. M. ERNEST SHAFER, JR. 


Editor's Note:—Reader Shofer is perfectly right, 
and we should have corrected Mr. Gusler our- 
selves. We know better and our faces are crimson. 
Nevertheless, we have a feeling that Mr. Gusler 
knows the true function of the synchroscope but 
picked the wrong word, which we failed to spot. 


SHORTAGE 


IN ADDITION to the material short- 
ages we are all facing, resulting in 
the necessity for and the operation 
of the Controlled Materials Plan, the 
engineering manpower shortage is 
also causing much concern in both 
industrial and governmental circles. 
The Engineering Manpower Com- 
mission of the Engineer’s Joint Coun- 
cil is hard at work on the second 
problem. 

As everybody knows by this time, 
there wasa current 1950-1951 demand 
for about 80,000 engineers in indus- 
try, independent of those needed in 
uniform. Against this need, there 
were graduated 38,000 men, half of 
whom were committed or subject to 
military duty. Best estimate is that 
we will need about 30,000 engineers 
a year for the next decade. 


If all these figures are correct, 
what should the engineering profes- 
sion do? Some engineers say the 
figures are exaggerated, that there is 
always a shortage of good engineers, 
that much of the demand is for spe- 
cialists who already know their spe- 
cialties and not for men who must 
have long training in them. 

Also it is pointed out that there is 
a large number of technical jobs for 
personnel of moderate training and 
it may be that many of these are in- 
correctly classed as engineering. 

Yet the industrial and govern- 
mental bodies surveyed insist that 
their figures are not inflated. And 
there is no other way to get figures, 
except from them. 

So it looks as though the engineer- 
ing manpower shortage is real. 

ow is all this going to affect 
power engineers? will we have to es- 
tablish power plant training courses, 
like those under EMWT during the 
last war, to speed up training for 
operators? 

Won’t we have to have a definite 
policy, both in the mjlitary and ci- 
vilian organizations, to promote most 
effective utilization of engineers? 

There is at present much heat on 
the subject but not much light. Let’s 
have some light from POWER ENGI- 
NEERING readers. 

Most of the advertisements you 
see pleading for engineers to come 
and work for the McGoofus Mfg. 
Company, in a sort of engineers 
heaven (described in detail), contain 
two words: “qualified’’ and “‘experi- 
enced.” Is it those two words that 
are causing the shortages? Is there 
an overall shortage of all kinds of 
engineers and technicians or merely 
of experienced ones? If the latter, is 
that news? Also, is it bad? Many of 
us remember when “Engineers were 
a dime a dozen!” 
Minneapolis, Minn. C. R. EVANS 
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Editor's Note:— For latest information on causes of, 
and remedies for, the prevailing engineer short- 
age, read the report of the EMC of EJC in Jour- 
nal of Engineering Education, October 1951 
issue, by Dean S. C. Hollister, President of ASEE; 
and another by M. H. Trytten, of National Re- 
search Council. 

Also ider the ‘p 
sented by Dean Hollister. 

Finally, cooperate with your national engineer- 
ing society in any work it proposes to do to en- 
courage high school students and any other young 
men (and women, perhaps?) to consider engineer- 
ing careers. 

The office of Defense Mobilization, in coopera- 
tion with the Selective Service (draft boards) 
and all the scientific and engineering bodies 
concerned, has set up a Committee on Specialized 


Manpower. 
These groups furnish, for the first time, official 


bodies for dealing at high policy levels with this 
important topic. 


STARTING UP 


MANY NEW steam and power gen- 
erating units are starting up now, 
and have been started up during the 
past couple of years. One of the prob- 
lems (but only one) in such start-ups 
is how to get enough perfectly clean 
condensate or distilled water for the 
initial flushing out and filling of the 
new boilers. 

There has been some discussion of 
this in various technical meetings of 
engineers, but strangely enough this 
information does not seem to get 
spread around enough. To my as- 
tonishment, I recently heard that 
one of the new stations had some 
trouble with silica carry-over after 
starting up because not enough care 
was used in procuring clean conden- 
sate for initial use. 

This precaution is necessary to 
prevent silica from getting into the 
circuit and carrying over into the 
turbine. In new equipment, there is 
always the chance that dirt and sand 
will get into equipment parts that 
may be lying around in the plant 
and outdoors on the ground before 
assembly. Even with the best of care 
and protection of the equipment, 
there is always a chance of this. 
Hence the need for initial flushing 
and filling with clean condensate. 





curve pre- 


mye 


and storage capacity, or have deion 
izing systems adequate for the pur- 


ose. 

But many do not. In one recent 
new plant, clean condensate from 
another plant was trucked several 
miles by a fleet of glass-lined milk 
trucks, to start the new plant. 

The subject is important enough 
to warrant some discussion of what 
was done about it in a number of 
recent start-ups. Perhaps a sympo- 
sium? 

Chicago, Illinois A. B. FORTMAN 
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I URAL COOPERATIVE POWER 

ASSOCIATION’S latest power 
station, Elk River Steam Plant,stands 
on U.S. Highways 10, 52 and 169 on 
the east side of the Mississippi River, 
a half mile south of Elk River, Min- 
nesota, and 30 miles up stream from 
Minneapolis. 

This power cooperative serves nine 
distribution cooperatives. These have 
a present membership of approxi- 
mately 25,000 farmers. They also 
furnish electrical service to the towns 
of Pine City, Milaca, Cambridge, 
Rush City, Onamia, and Isle. 

In addition to the steam plant, the 
power cooperative owns and operates 
iesel-electric plants having a total 
apacity of approximately 20,000 kw. 
hese plants are located at Hawick, 
Maple Lake, Cambridge, Milaca and 
ine City. The units in these plants 
rill be used for “peaking,” voltage 
egulation and emergency standby 
peration. 

Besides the large membership of 
he distribution cooperatives asso- 
iated in this power cooperative, and 
en in the power plant field, who will 
isit this plant, its unique location 
Pill attract many other visitors every 




























year. Located on the main highway 
between the Twin Cities and the 
recreation area of the northern part 
of the State, the normal traffic flow 
by the plant averages over 6000 cars 
daily, with peaks more than double 
this number on holidays. 

Provision has been made for han- 
dling a large number of visitors with- 
out interfering with plant operation. 
In addition toe large reception lobby 
at the turbine room floor level, an 
observation gallery, reception room, 
toilet and kitchen facilities have been 








Fig. 2 (Right). A view of the 
main switchboord. Note the 
insulating concrete panels 
with glass inserts. This wall 
faces the highway and pro- 
vides an attractive visual 
effect at night from the 
interior lighting 
Fig. 3. (Below). A view 
showing the two Elliott 
Co., preferred standard, 
11,500-kw turbine genera- 
tors and the associated 
control panels 























Fig. |. This is the new Elk River Steam Plant. Ulira 
modern in its architectural features, the plant is 
bound to attract the attention of motorists who 
should be traveling the main highway between 
the Twin Cities and the recreation area of Northern 
Minnesota on which it is located 


provided directly above in the space 
over the lobby, offices, switchboard 
and load dispatcher’s rooms. 

The plant design incorporates the 
unit system, with a single steam gen- 
erator supplying a single turbine. 
Initial installation has two 120,000- 
lb-per-hr steam generators feeding 
two preferred-standard 11,500-kw 
turbine generator units. These units 
were placed in operation in April 
1951. The plant is designed for a 
future unit that will bring the station 
to an ultimate capacity of 38,000 kw. 
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Steam Generation 


Each steam generating unit con- 
sists of a two-drum boiler with water- 
cooled furnace, spreader-stoker firing 
equipment, superheater, economizer, 
air heater, draft fans and combus- 
tion controls. Steam is supplied to the 
turbine at 600 psig, 825 F. Steam 
temperature is maintained constant 
with automatic spray type control 
through injection of boiler feed water 
into an_ intermediate superheater 
header. Exit gas from the air heater 
is maintained constant at 300 F 
through automatic bypassing of gas 
around part of the economizer. Air 
heater tubes are protected from cor- 
rosion at the cold air inlet end in part 
by the above and in part by a cold 
air bypass which is automatically 
controlled. 
















Cooperative Power Association's 
Elk River Steam Plant 


Attractively designed power station near Minneapolis, Minnesota, is newest 
addition to a cooperative power system supplying some 25,000 farmers. Since 
its location on a main highway into the Twin Cities is expected to attract many 
visitors, special attention was given the architectural features both inside and out. 
The initial installation consists of two 120,000-Ib-per-hr boilers feeding two pre- 
ferred standard 11,500-kw generating units. Burning coal at present, the plant 
is designed for future use of North Dakota lignite, ultimate use of natural gas 


By A. C. HUNTER President, Ralph D. Thomas and Associates, Inc., Minneapolis, Minn. 


With the exit gas temperature 
maintained constant at all loads, the 
fireman need only make minor ad- 
justments in the controller of the 
forced draft air supply to maintain 
the highest CO, consistent with the 
load and fuel being burned, and so 
maintain maximum operating effi- 
ciency of the unit. Within the normal 
load range, this should not vary more 
than 14 per cent. 

Performance calculations from 
which the steam generator design was 
developed gave the following effi- 
ciencies at the full load point of 
120,000 lb per hr of steam: North 
Dakota lignite — 80.0 per cent; 
Southern Illinois coal (12,050 Btu 
per Ib) — 86.0 per cent; Bunker “C”’ 
fuel oil — 87.0 per cent; natural gas 


Fig. 4. Cross section of the 
plant. The coal handling 
system at the right hos 
ample capacity for the 
future handling of North 
Dakota lignite 


— 82.5 per cent. 

Automatic combustion controls 
maintain the desired steam pressure 
by regulating the fuel supply and the 
speed and dampers of the forced-and- 
induced-draft fans. The boiler panel 
board has mounted on it all combus- 
tion controls, pressure and tempera- 
ture gages and recorders, switches, 
and all soot blower controls. In addi- 
tion, there are mounted on it a Reli- 
ance ““Eye-Hye” remote water-level 
indicator, a Hayes combination CO, 
recorder and indicator, a Hays water 
level recorder and a Brooke smoke 
indicator and control unit. This con- 
trol unit is actuated by the smoke 
indicator, and through electric power 
units, adjusts the overfire air supply 
as required to eliminate the smoke. 


It is synchronized with the fuel feed 
controller so that it adjusts for load 
changes without time lag. 

Air type soot blowers serve the 
boiler, economizer and superheater. 
All soot blowers are of the automatic 
sequential type with the superheater 
soot blower elements of the retrac- 
table type. The coal handling system 
provides for receiving coal by rail or 
by truck. The coal is stored by drag 
conveyor or bulldozer and is re- 
claimed with this equipment to the 
main belt conveyor or through an 
auxiliary bucket elevator. The capac- 
ity is ample for future handling of 
North Dakota lignite. Natural gas 
will ultimately be available. Boiler 
fronts are arranged for future instal- 
lation of gas burners above the pres- 


BUNKER 
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Fig. 5. Flow diagram. Steam is supplied to the main turbine at 600 psig, 825 F. Steam temperature is maintained constant by automatic spray type control 
through injection of feedwater into an intermediate superheater header 


ent stoker hoppers. Ashes are re- 
moved through a pneumatic ash 
handling system and trucked from 
the ash silo. 


Water Supply 

The plant water supply for boiler 
feed make-up and other plant uses is 
from the Mississippi River. Water is 
pumped from the main circulating 
water intake sump, by two vertical! 
750 gpm pumps, against a total dy- 
namic head of 250 ft, into a 12,000 gal 
pneumatic pressure tank. The boiler 
feed make-up water is taken from 


this tank and passed through two 
filters prior to going through a 
sodium-zeolite water softener. The 
effluent from the softener flows to a 
4000-gal treated water storage tank 
which maintains a constant water 
level through float-operated controls. 
The treated water is taken from the 
storage tank and pumped by two 25 
gpm evaporator make-up pumps 
against a total dynamic head of 185 
ft into a 600 gal pneumatic pressure 
tank which feeds the evaporators. 
One pump serves as a standby unit. 

Feedwater is heated in four stages, 





as normal for the 11,500 kw generat- 
ing units. Condensate is pumped from 
the condenser hot well through two 
low-pressure closed heaters, into the 
deaerating feed water heater. 

Two 292 gpm boiler feed pumps de- 
liver feedwater from the deaerating 
heater through a high pressure feed- 
water heater to the economizer. One 

ump serves as a standby unit. 
mps are double volute design with 
recirculation bypass controls. 

Two 9000 gal condensate storage 
tanks take care of varying rates of 
condensate flow. A rise in deaerator 
water level automatically opens the 
overflow control valve and allows con- 
densate to flow into the two receivers. 
Low water in the deaerators automati- 
cally starts a 200 gpm emergency feed- 
water make-up pump mrs. transfers 
condensate back to the particular 
deaerator or deaerators until the cor- 
rect level is restored. Prior to the ex- 
treme low water level condition in the 
deaerator, make-up is automatically 
admitted to the condenser hotwell 
from the condensate storage tanks. 


Turbine Generators 
The turbine generator is an 11,500 
kw preferred standard unit. The tur- 
bine has 16 stages consisting of an 
impulse pressure stage, two-row ve- 
locity compounded, followed by sin- 
gle-row impulse pressure stages. The 


Fig. 6. The forced and induced draft fans 
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four extraction points are at the 4th, 
7th, 10th and 12th stages. 

Two auxiliary circulating water 

umps furnish cooling water to the 
ubricating oil cooler and the gen- 
erator-air coolers. One pump serves 
as a standby unit. The generator-air 
coolers are side-mounted, of the 2-sec- 
tion type manufactured by Schutte 
and Koerting. This arrangement per- 
mits regulating flow to individual 
cooler section without disturbing the 
operation of the turbine should one 
cooler require maintenance. 

The 12,000 sq ft surface condenser 
has a hotwell capacity of 575 gal. Two 
horizontally split centrifugal conden- 
sate pumps each handle 215 gpm 
against a total dynamic head of 254 
ft. The condenser hotwell level is 
maintained by submergence control. 


Circulating Water 

Circulating Water. The plant loca- 
tion is approximately 500 ft from the 
Mississippi River. Circulating water 
is brought into and out of the plant 
through two 54-in. concrete conduits 
that extend from the river intake 
structure, under the highway, and 
into the plant. The traveling water 
screens and the circulating water 
pumps are located in the turbine 
room basement. Valves on each 
screen-pit inlet and outlet allow 
maintenance work to be done on 
either screen while water to the cir- 
culating water pumps passes through 
the other screen. Interconnection, 
with proper valving, permit water to 
be discharged through the down- 
stream conduit in the summer and 
through the up-stream conduit in the 
winter when de-icing at the river in- 
take is required. This reverse-flow 
arrangement will also be very effec- 
tive in keeping algae growth and silt 
deposits in the concrete conduits to a 
minimum. The river at the plant has 
a maximum rise of 12-ft. Syphon 
loops on the condensers are main- 
tained by discharging into sealing 
pits, from which the water overflows 
into terminal pits of the conduits. 
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Fig. 7. Section through the boiler room showing the location of the decerating heaters and the evaporators 


Electrical Equipment 

Electrical Equipment. Each gen- 
erator ties directly into its step-up 
transformer out in the substation 
through shielded rubber-neoprene 
single conductor cables in a duct 
bank. A 1500-kva unit station power 
service transformer is also tied di- 
rectly to each generator with an air 
blast 480-v breaker on the low volt- 
age side. An additional 1500-kva 
auxiliary station power transformer 
out in the substation supplies an 
additional source of station power for 
starting and during emergency use. 
Each generator with its step-up and 
step-down transformer is protected 
with three sets of differential relays 
in addition to a voltage relay con- 
nected to a neutral grounding trans- 
former. The 480-v cables feed through 
a duct bank from the outdoor aux- 
iliary station power transformer to 
the 2000 amp bus duct within the 


building to the low-voltage breakers. 


Station Auxiliaries 


Station Auxiliaries are all elec- 
trically driven using 440 v, 3 phase, 
60 cycle power. All motors 100 hp 
and larger are connected through 
125-v d-c electrically controlled air 
operated breakers as starters so that 
these motors do not drop out of 
service from low voltage surges. The 
motor control centers and motor 
breaker starters are located on the 
operating floor between the boiler 
room and the turbine room, thus 
making them centrally located for 
all motor runs. 

The duplex contro] switchboard is 
located in a room behind a glass en- 
closed wall near the center of the 
turbine room. This provides a quieter 
place for the switchboard operator 
who also acts as system dispatcher. 
Radio is used as the normal means of 
communication between the dis- 
patchers’ office and the five remote 
diesel plant stations as well as the 
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PRINCIPAL POWER PLANT EQUIPMENT 
Units Nos. 1 and 2, Elk River Steam Plant, Elk River, Minnesota, Rural Cooperative Power Association 


“toa GENERATING EQUIPMENT 
Boilers, Springfield Boiler Co. 
120,000 i per bi, continuous; 135,000 ib per hr, peak; 
ee psig; 830 FTT; radiant furnace, two drum; 11,000 
ft boiler heating surface; 8000 cu ft furnace; 3556 
a ft waterwall surface, coal fired; provision for future 


@@s and oil firing. 
ors, 2... .......++.Springfield Boiler Co. 
interbank pendent type, 2 section, Swartwout - sd 
type superheat control; 4040 sq ft heating surfoc 
Economizers, 2 ingfield Boiler Co. 
Continvous loop type, counter flow; 4440 sq ft; ar- 
ranged for gas by-pass of two-thirds of surface. 
Air Heaters, 2. - Springfield Boiler Co. 
Tubular type, single pass; 13, 800 sq ft surface; cold air 


by-poss, four air passes. 
Blo Vulcan Soot Blower Corp. 
Automatic, sequential operation, air. 
Forced-Draft Fans, 2 American Blower Corp. 
223,000 Ib oir per hr; 8.2 in. water. 
Forced-Draft Fan Drives, 2 
Electric Machinery Mfg. Co. 
100 hp, 1200 rpm, 440 v, 3 phase, 60 cycle, induction 
motors, fluid drive —_ 
Induced-Draft 
= — Ib gas per hr, 


Inducod-Draft Fan Drives, 2 
Electric Machinery Mfg. Co. 
200 hp, 900 rpm, 440 v, 3 phase, 60 cycle, induction 
motors, fluid drive coupling. 

Stee! Stacks, Springfield Boiler Co. 
Self-supporting, "30 high 4 ot ft —- 

Stokers, 8 Bros. Boiler & Mfg. Co. 
Model 24 sper anes mania grate, hydraulic 
grate drives, variable speed, three section grate, effec- 
tive grate area 240 sq 

jer Setting. . .Laclede-Christy Clay Products Co. 
Studded tube , insulation and plastic coating finish. 

Over-fire Air Blowers, 2. .. North American Mfg. Co. 
20 hp, turbo-blower. 

Cinder Return Blowers, 2. .North American Mfg. Co. 


American Blower Corp. 
Yo. 35 in. water, inlet box 


Feedwater R 
Copes direct operated lamas regulator, thermostat. 
Manning, Maxwell & Moore, inc. 
Reliance Gauge Column Co. 
. Foster Engineering Co. 


POWER GENERATING EQUIPMENT 

Turbine-generators, 2. . 

11,500 kw preferred standard, axiel- flow, impulse 
type, 600 psig, 825 FIT, 1.5 in. Hg abs; 13,529 kva, 
3 phase, 60 cycle, 13.8 kv, 3600 rpm, air-cooled 
generator. 

Condensers, 2. . Worthington Pump & Machinery Corp. 
Surface type; 12, 000 sq ft, two pass, spring supported, 
twin-element 2-stage air ejector, inter and after con- 
densing, one evacvator. 

Circulating Water Pumps, 3 . Ingersoll-Rand Co. 
Single stage, axial flow, vertical, (2) 14,000 gpm and 
40-ft head, (1) 7500 gpm and 35-t head. 

r) Water Pump Drives, 3 
eneral Electric Co. 
(2) 200 hp, 900 rpm and (1) 100 hp, 1200 rpm, ~_ ’, 
3 cl pgs 60 cycle, drip-proof vertical hollow 


aaveies Weter Screens, 2 Link-Belt Co. 
28,000 gpm, 7 ff trays, galvanized steel wire screen 


cloth. 
Traveling Water Screen Drives, 2 
General Electric Co. 
1 hp, 440 v, 3 phase, 60 cycle, totally-enclosed, non- 
ventilated induction motor with Electrofluid drive unit 
for two speed operation. 
Turbine- Oil Purification System 
Delaval Seporator Co. 
Oil transfer pomp, —_ 5 hp, 4.5 gpm, oil purifier, 
centrifuge 5 hp, 5 
Avuxiliery Cireviating ' Water Pumps, 4 
Goulds Pumps, Inc. 
225 gpm, 40-ft head, single stage, self-contained, 
rm centrifugal, coupled to 5 hp, 1750 rpm, 440 
3 phase, 60 cycle motor, generator air-coolers and 
iubricating oll-coolers. 


FEEDWATER EQUIPMENT 
Condensate Pumps, 4 
Worthington Pump & Machinery Corp. 
215 gpm, 254-ft head, en 
ag pong Pump Drives - General Electric Co. 
—— 1800 rpm, 440 v, "5 > Tan 60 cycle, induction 


Beller | Feed 4 . Goulds Pumps, Inc. 
292 gpm, 1890-ft ‘total dynamic head, 6-stage, hori- 
zontal, centrifugal type. 

Beller Feed Pump Drives, 4 

Westinghouse Electric Corp. 
200 hp, 3550 rpm, 440 v, 3 phase, 60 cycle, induction 


motors. 
Fourth-Stage Feedwater Heaters, 
Ross Heater & Mfg. Co., inc. 
Horizontal, closed type, U-tube, 555 sq. ft. effective 
surface, raises 111,864 Ib per hr water from 285 to 
345.4 F, 300 psig shell pressure, 900 psig tube pressure. 


Tenth-Stage Feedwater Heaters, 2 
Ross Heater & Mfg. Co., inc. 


Newtedts closed type, U-tube, 348 sq ft effective sur- 
face, raises 96,034 Ib per hr water from 172.7 to 
= — F, 150 psig shell pressure, 150 psig tube pres- 


Tweltth- Stage Feedwater Heaters, 2 

Heater & Mfg. Co., Inc. 
Vertical, closed type, U-tube, 546 sq ft effective sur- 
face, raises 84,98! Ib per hr water from 95.2 to 172.1 


F, 150 psig shell pressure, 150 psig tube pressure. 
Tweilfth-Stage Heater Drain 
Pump & Machinery Corp. 
30 gpm, 220-ft head, horizontal, close coupled to 10 
hp, 1800 rpm, 440 v, 3 or 60 cycle motor. 
Decerating Feedwater Heaters, 
Worthi & Machinery Corp. 


ington Pump 
Horizontal-double shell-tray type; 135,000 Ib per hr 
water flow, 10 minute storage capacity, 45 psig shell 
pressure, surface-type vent condenser. 


Evaporators, 

Condenser Service & Engineering Co., Inc. 
Vertical, submerged tube heads 2000 Ib per hr vapor 
at 58.6 psia when supplied with 2419 Ib per hr steam 
ot 135.4 psia, 1303 Btu per Ib, 100 psig shell pressure, 
300 psig tube pressure, 70.8 % effective heating 
surface, 12 sq ft disengaging - 

Emergency feedwater a Renters Pump, 

Allis-Chalmers - ae Co. 
200 gpm, 160-ff head, single stage, self-contained, 
horizontal, centrifugal, coupled to 15 hp 3500 rpm, 
440 v, 3 phase, 60 cycle motor, automatic start-stop, 
decerating heater low water level float-operated. 

Water Softener, 2 Refinite Sales Co. 
Duplex sodium zeolite unit; 32,000 gal per day, pre- 
treatment to evaporators. 

Raw Water Filters, 2 McKays Co. 
Vertical type, 28 gpm filtering capacity each filter 
7 sq ft effective filtering area, water pressure. 100 psig. 

Evaporator Moke-Up 2. . Goulds Pumps, Inc. 
25 gpm, 185-ff head, single stage, self-contained, 
as centrifugal, coupled to 5 hp 3550 rpm, 440 

3 phase, 60 cycle motor, avtomatic stort-stop, 
pti da —~ pressure tonk pressure switch control. 


PIPING 
Piping Fabricator and Erector 
= x Engineering Co. 
‘ane Co. 
“e; oy Low Pressure The Williams Gauge Co. 
Hancock Valve Co. 
aaa, Bleeder Check Valv 
Atwood & Morrill Co. 
Circulating Water Butterfly — Henry Pratt Co. 
Fisher Governor Co. 


ong Machine Works 
Chicago Metal Hose Corp. 


COAL AND ASH HANDLING EQUIPMENT 
Coai Handling System Beaumont Birch Co. 
100 tons per hr Southern Illinois coal or North Dokoto 
lignite, cor unloading shed, car shakeout, car puller, 
reciprocating plate feeders, collecting belt conveyor, 
elevating conveyor, truck per, vibrating screen, 
coal crusher, distributing conveyor, belt conveyor trip- 
per, coal elevator, reclaiming hopper, two boiler room 
coal bunkers 300 tons each, four 200 Ib dump 30,000 


Beaumont Birch = 
Hoist house, | cv “yee scraper; 22,000 ton coal stora 
Ash Handling System B. Birch 
20 tons per hr, ash separator, cir washer, edn 
lines, ash hoppers, 30 tons per hr rotary drum type dust- 
less unloader, 5 hp geor drive, vitrified glazed tile ash 
silo 16 ft diameter 32 ft 4 in. high, gross capacity 210 
tons, live storage 150 tons, filter vent. 


ELECTRICAL EQUIPMENT 


Main Power Transformers, 2 
Westinghouse Electric Corp. 
Three phase = 000/12,500 kva self-cooled/forced- 
air-cooled 69 kv ground wye—13.2 kv delta, 60 cycle 
oil-immersed. 
Outdoor Station Service Transformer, 1 
Kuhiman Electric Co. 
Three phase | 500 kva self-cooled 69 kv ground wye— 
480 v delta, 60 cycle oil immersed. 
Indoor Station Service Transformers, 2 
ennsylvania Transformer Co. 
Three phase 1500 kva, self-cooled, 13.8 kv/480 v, 
60 cycle delta-delta, askerol filled. 
Substation, 3 Transformer and 4 Feeder Bays 
Railroad & industrial Engineering Co. 
Oil Circuit Breakers 69 kv, 7 
Wes! > eae Electric Corp. 
Current Transformers 69 kv, 1 
esti se Electric Corp. 
Potential Transformers ~~ kv, 
estinghouse Electric Corp. 


Circuit Breakers 
2000 amp, 480 v, ’, rt 060 mv, 60 cycle. 

Generator Excitation o ind Lightning Protection 
Switchgear. . .Kirkhof Electric Co. 
2 cubicles with Westinghouse equipment. 


Generator Neutral Cubicles, 2. .Kirkhof Electric Co. 
Duplex —- Switchboard. . . Kirkhof Electric Co. 


Allis-Chalmers Manufacturing Co. 
Instruments, Meters and R 


Westinghouse Electric Corp. 
Line and Ground aes. 
ording Instruments ae 
Edwards and Co., inc. 
. Wagner Electric Corp. 





General Electric Co. 
Motor Control Centers, 480 v. oan Electric Co. 


OTHER EQUI ee 


Piant Air Compressor, 1 ersoll-Rand Co, 
2-stage, tank-mounted, 32.7 cfm, ise psig, 540 rpm 
80 gal receiver. 

Air Compressor Drive, 1 
Westinghouse Electric Corp. 
10 hp, 1750 rpm, 440 v, 3 phase, 60 cycle motor. 

Soot Blower Air essors, 2. Ingersoll-Rand Co. 
2-stage tandem double acting, horizontal, 264 cfm. 
500 psig, after-coolers, 250 rpm. 

Soot Blower Air Compressor Drives, 2 

Electric Machinery Mfg. Co. 
100 hp, 1200 rpm, 440 v, 3 ae 60 cycle motors. 
Air Receivers, 2—410 cu ft each 
Wm. Bros. Boiler & Mfg. Co. 

Control Air Compressors, 2. - Ingersoll-Rand Co. 
Single stage, double-acting, horizontal, 58 cfm, 100 
psig, after-coolers, 400 rpm, carbon rings. 

Control Air Compressor Drives, 2 

General Electric Co. 
15 hp, 1800 Rpm, 440 v, 3 phase, 60 cycle motors. 
ft Ingersoll-Rand Co. 
. «Wm. Bros. Boiler & Mfg. Co. 
ed Pumps, 2. Milton Roy Co. 
Simplex, 3 gph adjustable, 80 psig discharge pressure, 
200 gal solution tank and agitator. 
oiler Feed Pump Chemical Feed Pumps, 2 
Milton Roy Co. 
Simplex, 5 gph adjustable, 80 psig discharge pressure, 
300 gal solution tank and agitotor. 
Boiler Steam Drum Chemical Feed Pumps, 2 
Milton Roy Co. 
Simplex, 3 gph adjustable, 710 psig discharge pres- 
sure, 300 gal solution tank and ugitator. 

General Service Water Pumps, 2 

Fairbanks, Morse & Co. 
750 gpm, 260 ft head, 6-stage, semi-open impelier, 
vertical, close-coupled turbine pump. 
eneral Service Water Pump Drives, 2 

Fairbanks, Morse & Co. 
60 hp, 1750 rpm, 440 v, 3 phase, 60 cycle vertical 
hollow shaft induction motor. 

Domestic Well Pump, 1. . . Peerless Pump Division, inc. 
10C gpm, 139-ft head, horizontal, centrifugal, close- 
coupled to 7% hp, 3450 rpm, 440 v, 3 phase, 60 cycle 


Keys Well Drilling Co. 


ell 
8-in. casing, 277 ft deep. 
Turbine Room Crane. . Manning, Maxwell & Moore, inc. 
Traveling overhead type, 50 ton main hoist, 
ouxiliary hoist, 39-ft span, 176-ft crane runway. 
Office 


Building, 2 
Spencer Heater Division 
Fire-box type, oil-fired, 
EDR. 


15 psig working pressure, 
8500 sq ft of E 
Heating Boiler Oli Burners, 2. ..Ray Oil Burner Co. 
Horizontal, rotary type, Minneapolis-Honeywell controls. 
Conditioning Massachusetts Fan Co. 


Heating Boilers for Plant & 


ey Company 
L. J. Wing Manufacturing Co. 


PRIME CONTRACTORS 


Socchens: Steet Co. 
St. Paul 
he é a Soo a by Torbine Erec- 
. Fuel Economy Engineering Co. 
St. Paul, Minnesota 
Steam Generating Unit Erection 
Springfield Boiler Co. 
Springfield, IMinois 
Coal and Ash Handling Equipment Erection 
Beaumont Birch Co. 


Minneapolis, Minnesota 
ENGINEERS AND DESIGNERS 


Ralph D. Thomas & Associates, Inc. 
Minneapolis, Minnesota 
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Fig. 9 (Right). An outdoor view showing the coal 
and ash handling equipment 


transmission line construc tion trucks. 

Since the power cooperat ive’s trans- 
mission system will not be converted 
to 69 kv until 1952, the three power 
transformers in the substation were 
ordered with high side delta-wye ter- 
minal boards and connected 37.8 
13.2-kv delta-delta to permit opera- 
tion of the system at 34.5 kv during 
the interim period. This meant that 
the generators are required to operate 
during this interim at about 10 per 
cent below normal voltage, which has 
been accomplished with success. The 
substation is designed with a transfer 
bus so that during the change over 
period to the higher voltage, it will be 
possible to operate one power trans- 
former at 34.5 kv and the other at 69 
kv. 


Fig. 10. Rear view of one of the boilers showing 
the ash lines, cinder return lines, blow-off lines 


All equipment is completely housed. 
The exterior building walls are con- 
structed of load bearing tile, faced 
with unglazed buff hard-burned 
brick; except the front wall facing the 
highway, the main portion of which 
is built with insulating concrete pan- 
els with glass inserts. These provide 
an attractive visual effect at night 
from interior lighting. The reception 
room and entrance lobby portion is 
finished with large glass panels and 
includes an entrance canopy. The 
plant is provided with wali louvers 
for ventilating and combustion air 
and with power-driven roof ventila- 
tors. The roof is constructed of pre- 
cast, lightweight concrete slabs with 
spun-glass block insulation and stand- 
ard pitch and gravel roofing. All office 
spaces are air-conditioned. 

The turbine-room operating floor 
is finished with red quarry-tile and 
the walls with light-colored glazed 
brick. Interior walls and equipment 
are painted in attractive colors. All 
piping is painted with standard code 
colors. Ample working space has been 
provided around all equipment for 
operation and maintenance. 

A separate steam heating plant 
serves the power plant and the office 
and warehouse building located at 


C ecember, 


the rear. Water for domestic use in 
both buildings is supplied from a 
flowing well through a hydro-pneu- 
matic pumping system. 

The plant was designed by Ralph 
D. Thomas and Associates, Inc., of 
Minneapolis, Minnesota. Architec- 
tural design was by their associates, 
Thorshov and Cerny, Inc. 

Total construction cost, including 
land, legal and engineering, is ap- 
proximately $4,500,000. This includes 
some $800,000 in building and other 
provisions for the future 15,000-kw 
unit. The net cost per kilowatt of 
present capacity is $160, and will be 
close to this figure for the ultimate 
38,000-kw station. 


Fig. 11. View showing the evaporator and high 
pressure closed feedwater heater 
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Fig. 12. Plan of operating floor 
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The Brookhaven Reactor 


HE EQUIPMENT shown in this photograph looks something like the side of a modern 

steam boiler. it is about as large and, as in a boiler furnace, heat is generated in its 
interior. This, however, is not a boiler; it is the Brookhaven nuclear reactor, the na- 
tion’s largest and most powerful research reactor. It was designed primarily to study 
the effects of intense neutron radiation upon various materials. Basically, however, 
it is similar to other types of reactors in that it operates by virtue of a nuclear chain 
reaction, using U-235 as fuel. This is a carbon moderator type of reactor in that it uses 
graphite blocks to slow high-speed neutrons down to thermal velocities, where they 
are most effective in producing fission. Other types of reactors are shown on following 
pages. Future reactors for generating power, while at the same time producing fis- 
sionable material for military use, may not look greatly different from this reactor. 
Necessarily, the future power reactors will have to operate at considerably higher 
temperatures than the Brookhaven unit. The latter is cooled by blowing tons of air 
per second through it. Power reactors will be cooled by the use of water or perhaps 
liquid metal coolants with the systems so arranged that the heat abstracted in the 
coolant can be utilized in a thermal engine — a steam or gas turbine. 


. 
: 
| 
| 


December, 1951—POWER ENGINEERING—Chicago, Illin 











ee eS a 


About the Atomic Power Plant? 


The commercial production of power from nuclear energy is probably closer than many people suspect. Recent reports 
indicate considerable progress in the development of mobile nuclear power plants for military use. This article discusses the 
relation of this military work to the development of plants for stationary use and also the economic and thermodynamic 
aspects of atomic power plant development, including operating factors involved in both high- and low-temperature plants 


‘INCE the first wave of excitement 
and public interest in the develop- 
ment of atomic energy died down a 
few years ago, the conservatives have 
heen basking contentedly in the as- 
surance that their hastily, though 
perhaps unwisely, formed conclusions 
concerning the relative remoteness of 
atomic power were entirely correct. 
They predicted that the practical de- 
velopment of atomic power from 
nuclear energy was anywhere be- 
tween 20 and 50 years off, and that for 
the present, power engineers need 
concern themselves little with the 
subject of nuclear energy. They 
pointed out that even if the technical 
difficulties could be overcome, the 
economic aspects of atomic power 
generation were such that it could not 
compete with conventional fuel-fired 
power plants. The more one pene- 
trated engineering circles, the more 
firmly this attitude prevailed. 

To one familiar with the engineer- 
ing type of mind, this conservative 
attitude is quite understandable. En- 
gineers deal with facts and figures, 
with things that can actually be done 
— not with dreams and fancies, how- 
ever attractive the latter may appear. 
They are not prone to stick their 
necks out, particularly on matters 
somewhat removed from their normal 
spheres of activity. These remarks 
apply to engineers as a class; indi- 
vidually, there are always notable 
exceptions. In this instance there 
were those with enough foresight and 
with enough sense of history to under- 
stand that so stupendous a force as 
nuclear energy would rush ahead 
beyond all normal expectations, es- 
pecially under the stimulus of mili- 
tary urgency. They p the 
imagination to know that obstacles 
both practical and economic have a 
way of disappearing when the pres- 
sures are great enough. 

Recent news about atomic-power- 
ed submarines and aircraft indicates 
that atomic power for general indus- 
trial use may be closer than engi- 
neers, generally, have been willing to 
admit. All nuclear energy develop- 
ment is, of course, highly secret and 
the fragments released to the public 
by the Atomic Energy Commission 
can only serve to indicate some 
measure of the progress that is being 


By ANDREW W. KRAMER 


Editor, Power ENGINEERING 


made. The mere fact, however, of 
atomic powered submarines and atomic 
powered aircraft actually under con- 
struction, indicates that the experi- 
mental work on the reactors which 
are to power these submarines and 
airplanes has been sufficiently suc- 
cessful to warrant construction of the 
hulls and planes. The Air Force an- 
nouncements indicate that experi- 
ments with atomic engines have 
progressed far enough to justify scien- 
tists’ predictions two years ago, that 
atomic aircraft are feasible. The Gen- 
eral Electric Company’s jet engine 
division in Lockland, O. has an Air 
Force contract to develop an atomic 
engine for the plane. An atomic 
power submarine has been under con- 
struction by the Electric Boat Co. at 
Groton, Conn., for some time. 

Now, it should be obvious to any- 
body that if it proves possible to 
construct a successful atomic power 
plant to drive a submarine, then it 
should also be possible to build a 
stationary plant producing power by 
means of a nuclear reactor. And, from 
various bits of news that have been 
released recently, the actual design 
and construction of such plants does 
not seem to be very far off. In a 
recent address at the third annual 


Oak Ridge Summer Symposium, Dr. 
C. G. Suits, Director of Research for 
General Electric, said that the pro- 
duction of both power and plutonium 
in a specially designed reactor now 
seems feasible, and he predicted 
greatest utilization of nuclear power 
in such industries as aluminum and 
iron and steel. Cost estimates offered 
by Dr. Suits were based on the rela- 
tively early development of by-prod- 
uct power with a military subsidy. 

In thinking about such combina- 
tion nuclear power plants, however, 
we must not be influenced too much 
by conventional power plant prac- 
tice. Even assuming that these plants 
will be steam plants using steam tur- 
bine driven electric generators, they 
may be quite different from the high- 
pressure, high-temperature plants 
built in recent years. 

In directing attention to the possi- 
bility of an atomic power plant for 
industrial use based on the work in 
progress for military purposes, an 
editorial in a contemporary journal 7 
stated recently: ‘“‘ Nowhere along the” 
path of the discussion of atomic? 
power has it been established whethe 
the reactors can be safely worked an 
controlled at temperatures that wil 
~ 1 Electrical World, September 24, 1951, p. 70. 3 
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THIS NEUTRON IS AVAILABLE FOR 
INDUCING FISSION IN ANOTHER 
U~235 NUCLEUS,OR IT CAN 
CONVERT A U~238 NUCLEUS 
INTO PU-239 


AT PRESENT THESE | 1/2 NEUTRONS 
AVERAGE) ARE LARGELY WASTEC 

BY ABSORPTION 

1® HOWEVER THEY COULD BE USED 
TO INDUCE FISSION IN OTHER U-255 
NUCLE! OR TO CONVERT U-238 
INTO PU-239, WE WOULD HAVE A 
BREEDER REACTION 








Fig. 1. In the fission of uranium, on the average, 2'/2 neutrons are released. At present, one of these is 
needed to convert a U-238 nucleus into a plutonium nucleus while the remaining 1'/ neutrons are largely 
wasted through absorption. If the efficiency of nuclear reactors can be improved so that the remaining 
1% neutrons could also be utilized either for the production of plutonium or further fission of 
U-235, we would have a breeder reactor. A 2 neutron of course is a statistical conception 
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Fig. 2. A nuclear reactor can be as simple as this. This is an inside view of the Los Alamos 


reactor. (The Water Boiler) It consists of o spherical container to hold an enriched uranium fuel solution. 
The halves are made of stainless steel one foot in diameter. Inside, is a 6-turn cooling coil through which 
water is circulated to carry off the heat generated in the reaction. The one-inch straight tube, called the 
glory hole, will be welded horizontally through the sphere to permit materials to be placed in the region 
of highest neutron flux. The normal loading is about 1.9 Ib of U-235. About 50 gal of water per hour is 
pumped through the cooling system which is sufficient to permit year-round operation at 6 kilowatts 


result im steam at temperatures and 
pressures that are representative of 
today’s electric system power plants 
say 1200 to 2000 psi, and 900 to 1000 
F.” (The italics are ours.) 
Continuing, the editorial intro- 
duces the economic aspects; “ Putting 
it in other terms, even if it proves 
feasible and practicable to derive firm 
and dependable power from nuclear 
reaction, will it be at thermodynamic 
levels that typify today’s thermal 
efficiencies or must it compete eco- 
nomically by carrying the disadvan- 
tage of the lower, less efficient levels?” 
In the light of even the meager in- 
formation released officially, these 
questions concerning temperatures, 
pressures, and economics seem irrele- 
vant. There is no need to limit our 
thinking about non-military nuclear 
energy development in terms of con- 
ventional power practice, either as 
regards heat and pressure levels, or 
economics. As pointed out by Alvin 
Weinberg, of Oak Ridge National 
Laboratory, in an address before the 
Institute of Radio Engineers last 
March, a nuclear reactor is unique 
mmong sources of thermal energy in 
that the rate of energy release is inde- 
pendent of the temperature at which 
he energy is generated. This basic 
dependence of nuclear energy re- 
ase from temperature has allowed 
e development of reactors to pro- 
od along two parallel threads which 
e characterized by temperature and 
rpose. There is a low-temperature 
read, exemplified by the large- 
Scale plutonium producers at Han- 
ford, and there is the high-tempera- 
ture thread exemplified by the pro- 
jected naval or aircraft reactors. For 
a given total energy release, the re- 
quired heat transfer surface is smaller 
the higher the temperature range. 
This means that a compact reactor 
which produces useful power must be 
a high-temperature one, and quite 
apart from questions of thermal effi- 
ciency, this is the reason why the 
military mobile reactors belong to the 
high-temperature class. 
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Where reactor size is unimportant, 
however, there is good incentive to 
operate at low temperature, for two 
reasons: first, because at low tem- 
perature, materials are generally 
more adequate, and secondly, be- 
cause the very best moderator, heavy 
water, is inherently a low-tempera- 
ture material. 

In a conventional steam power 
plant where the prime motivation is 
fuel economy, advantages in material 
performance which accrue from low 
pressure and temperature are more 
than balanced by the thermodynamic 
or fuel-efficiency advantage of high 
temperature. In a nuclear power 
plant, on the other hand, where fuel 
efficiency is secondary to material 
performance, the incentive to run at 
high temperature is much smaller. 

It is very likely, therefore, that the 
future nuclear power plant for com- 
mercial power production will involve 
a rather low-temperature, low-ther- 
mal efficiency system which will com- 


e + = 

Fig. 3. This is o view of the complete reactor at Los Alamos. This contains the spherical reactor shown in 

Fig. 2. The ports in the concrete shield permit experiments in which various types of materials may be 
placed in the intense neutron flux inside the shielding 
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bine the long-term objectives of fis- 
sionable material and power produc- 
tion, and in which all compromises 
will be made in the interest of over- 
all low cost. 

At the present time the plant at 
Hanford is producing plutonium from 
U-235. In the process enormous quan- 
tities of heat are produced at a low 
temperature level, a level sufficient 
to heat the large quantity of cooling 
water used only a few degrees. This 
heat which is the equivalent of well 
over a hundred thousand kilowatts, is 
wasted. The reactors at Hanford are 
designed only for plutonium produc- 
tion. 

As already indicated, however, 
from a nuclear standpoint, there is 
no reason why reactors producing 
plutonium should not be run at a 
high temperature level — it would in 
no way interfere with the efficiency 
of plutonium production. Thus, by 
raising the operating temperature 
level to a point so that relatively low- 
pressure, low-temperature steam would 
be produced by the coolant, we would 
attain both power production and 
fissionable material production in the 
same reactor. By not trying to attain 
too high a temperature, many of the 
material difficulties which beset oper- 
ation at temperatures around 1000 F 
would disappear. 

The fissionable material (Pluto- 
nium or U-233) produced in such 
combination power and fissionable 
material reactors will presumably be 
used for military weapons or for high 
temperature, high efficiency mobile 
systems. Since such fissionable ma- 
terial will be needed in ever increas- 
ing quantities, it is logical to suppose 
that in the foreseeable future, great 
emphasis will be put on the develop- 
ment of the low-temperature-fission- 
able-material power reactors. 

There have been many attempts to 
calculate the economics of nuclear re- 
actor power plants and to compare 

(Continued on page 132) 
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Graph Your Deaerator Heat Balance 


By FREDRIC R. ALEX 


STABLISHING heat balances of 

low pressure steam systems in 
power and steam generating plants 
with direct contact deaerator heaters 
often necessitates a check of the 
heater performance for other than 
rated conditions. 

Since the flow rates of make-up 
water, condensate and steam enter- 
ing a deaerator heater vary inde- 
pendently of each other in their con- 
tribution to the heat exchange proc- 
ess, a considerable number of similar 
computations have to be carried out 
in an attempt to balance the com- 
pounded heat absorption capacity of 
the make-up water and the conden- 


Here is a simple, graphical method of determining the performance of a deaerat- 
ing heater for other than rated conditions. By simply drawing a basic triangle 
and calibrating it in terms of make-up, condensate, and steam, all calculations 
are reduced to a minimum. It is applicable to any direct-contact feedwater heater 


sate with the heat available from the 
steam. 

The method to be described in the 
following has been devised with the 
intention of eliminating the repeti- 
tion of these computations. The 
method is almost entirely graphical 
and thus independent of formulae. 
It is applicable to any feedwater 
heater of the direct contact type. It is 
time-saving and yields sufficiently 
accurate values of the desired flow 
rates of make-up water, condensate 
and steam. 

The work to be done is reduced to 
a few introductory calculations, the 
drawing and calibrating of the basic 
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Fig. 1. Heater State Triangle, showing position of reference lines for the three mass-flows, make-up water, 
condensate, and steam 


Mechanical Engineer, Boddy-Benjamin Associates, Inc., Detroit, Michigan 


Heater State Triangle, and the draw- 
ing of reference lines for the three 
mass-flows. 

With constant water level and 
heater pressure at saturation tem- 
perature provided, economic heater 
operation requires that 

1. The sum of make-up water, con- 
densate and steam, admitted into the 
heater in unit time equals the amount 
of feedwater leaving the heater in 
unit time, and 

2. The amount of heat released by 
the steam in unit time equals the 
amount of heat absorbed by make-up 
water and condensate in unit time. 

Expressing the second requirement 
in the form of an equation, the heat 
balance of the feedwater heater for 
one pound of feedwater may be writ- 7 
ten as: 


ax +by =c(l1—x-y) (1) 

The symbols used have the following 
significances: 

a. Heat absorbed by one pound of: 
make-up water, Btu per lb 

b. Heat absorbed by one 
condensate, Btu per Ib 

c. Heat released by one pound of 
steam, Btu per lb 

k. Rated capacity of the deaerator’ 
heater, lb per h 

1. Make-up water flow in lb per ed) 





pound offs 
$ 


based on the assumption that rate 
capacity is developed by steam an 
make-up water only 

m. Condensate flow in lb per hr 
based on the assumption that rate 
capacity is developed by steam and con 
densate only 

x, y. Percentage of make-up and con 
densate, respectively, in one pound o 
feedwater. 

Smin Smax Minimum and maximu 
steam flow at rated capacity, lb per hr 


Rearranging the equation (1) th 
basic heater equation becomes: 


ate b+e 

Equation (2) can be portrayed as a 
straight line in a rectangular coordi- 
nate system as shown in Fig. 1. The 
straight line intersects the x-axis at 


the point A, at the distance pene 
avec 
from the origin, and the y-axis at the 
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Fig. 2. An example showing how the Heater 
State Triangle is used in determining the per- 
formance of a typical heater 
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point B, at the distance b -- = from 
the origin, both values ie obvi- 
ously less than unity. 


c 
The value rs represents the 
maximum percentage of make-up 
water at rated heater capacity with 
zero condensate flow, and the value 


c ° 
"ee represents the maximum per. 
centage of condensate at rated heater 
capacity with zero make-up water 
flow. 

The percentage of steam in the 
rated heater capacity for the bound- 
ary conditions in A and B may be 
ae by oe the values for 


“e 7 . an nd = 
These siceuaeaies are: 
res a ee Ea 
b+e b+e k 
being the percentage of steam to be 
admitted at rated capacity with zero 
make-up flow, in lb per lb, and for 
the heater state at B 
oe. Petes eee Ty 
ate ate k 
being the percentage of steam to be 
admitted at rated capacity with zero 
condensate flow, in lb per lb, for the 
heater state at A 


= from unity. 


The last values are the minimum 

and maximum percentages of steam 
to be admitted into the heater when 
rated capacity has to be developed. 
_ Multiplying the ratios determined 
in the foregoing by the rated heater 
capacity, k, the effective mass flows 
participating in the heat exchange 
process at rated heater capacity may 
be ane as: 


is a r ec 
water flow " Ib per hr 


m= k5 


densate an in Ib per hr 
kb 


min = ~——— the minimum steam 
b+e 
flow in lb per hr 


Sasx = ss the maximum steam 


a 

flow in lb sa hr 
The “Heater State Triangle” in 
Fig. 1, has been labelled according to 
the text. The distances OA and OB 
have to be calibrated from zero to 


the maximum make-up 


—— = the maximum con- 


c ¢ 
——., and ro to ———, re- 
oe and from zero der re 
spectively, and the distance BA has 
to be calibrated in the direction of the 


, : b 
increasing steam flow from at 
ad b+e 


at the point A. 


The “‘ Heater State Triangle,” Fig. 
1, as the graphical representation of 
equation (2), portrays the functional 
relations of the percentages of the 


th int B, t 
e poin <a 


three fluids at rated capacity only. 

The values of two of the dependent 
variables, for instance make-up and 
condensate, related to any value of 
the independent variable, for instance 
the steam available, and all ex- 
pressed in per cents of the rated 
capacity, can now be read from the 
three scales, being the abscissa (1), 
the ordinate (2) and the coordinate 
of the point (3) on the BA-scale. 

For any fractional heater capacity 
correlated values of the make-up, 
condensate and steam may be ob- 
tained by multiplying the values, 
read from Fig. 1, by the ratio of 
specified capacity to rated heater 
capacity. 

Two more families of reference 
lines have to be determined in order 
to make the heater state triangle 
completely suitable for the analysis 
of any heater. They are the following: 

1. The lines of percentage of rated 
capacity, obtained by calibration of 
the perpendicular distance between 
the origin and the hypothenuse from 
zero to 100 per cent; and by drawing 
the reference lines parallel to AB 
through the various calibration points 
of the perpendicular line. The useful- 
ness of these reference lines is evident 
when labelled for mass-flows in lb 
per hr as demonstrated in the ex- 
ample at the end of this article 

2. The lines of constant steam 
flow, portraying the heater condi- 
tions for constant amounts of avail- 
able steam, and obtained by drawing 
reference lines parallel to BC for any 
specified ratio of steam flow at rated 
capacity. 

In order to determine the abscissa 
of the point C, steam admitted in the 


, and zero con- 


b 
b+e 
densate flow shall be assumed, and 
the make-up, capable of absorption 
of the heat released by the steam 
calculated. 

It is obvious that the abscissa of 
C equals the value of maximum 


percentage of 


c . 
ne ar multi 
plied by the ratio of minimum to 
maximum steam percentage at rated 
capacity. Therefore 


C-.55 <b +e 


make-up percentage 


and the angle of these reference lines 
with the x-axis will be 
a(b +c) _ 


a = are tan; <— xX - = 


arc tan > 
b 
being a function of the quotient of 
the heat absorption capacities of 
make-up and condensate only. 

T° arcentage of rated oy! 
to be ¢. ected at operating point 
may be obtained from the triangle 

B 


C as 

“ ‘ b/a +e 
Cc = 

% of rated capacity = al\b ‘) 


The functional relations investi- 
gated in the foregoing permit the 
analysis of the behavior of any de- 
aerator heater. The system of gradu- 
ating the triangle scales in flow per- 
centages may be abandoned, and 
scales and reference lines may be 
graduated and labelled for mass flows 
in lb per hr, thus rendering the heater 
triangle directly applicable to a spe- 
cific heater. 


Example of Application 

In order to demonstrate the proper 
procedure for an actual application, 
the analysis of a 300,000 lb per hr 
deaerator heater with make-up and 
condensate admission will be given 
as an example. 

The following data have been 
chosen as typical: 


Deaerator heater operating 
RENEE Rae pene 5.3 ps 
k, rated capacity . .300,000 lb per au 
Temperature of the feedwater. 228 F 
Feedwater enthalpy .196.2 Btu per lb 
Make-up water temperature. . .60 F 
Make-up water 
enthalpy 28.06 Btu per lb 
Condensate temperature 80 F 
Condensate 
enthalpy...... 


Referring to Fig. 2, 
follows: 
Step 1. Compute the heat absorption 
capacity of make-up and condensate, 
a and b, respectively, and the heat 
release from the steam, c. 

= 196.2 — 28.06 = 168.14 Btu 

per lb 

b = 196.2 — 147.9 = 
lb 


= 960.1 


.147.9 Btu per lb * 
proceed as 


48.3 Btu per 


e = 1156.3 — 196.2 Btu 
per lb 

Step 2. Compute the maximum flow 
percentage of make-up and conden- 


sate at rated heater capacit mn oe 
pacity > 


ec , 
and <2 respectively 


c 960.1 

a +e ~ 168.1 + 960.1 ~ ”-°9097 
sili se Mies 
b+ec 483 + 960.1 

and obtain the maximum make-up 

and condensate flow by multiplyin 

the above values by k, the rat 

capacity: 


= 0.9521 


e —_ 
at+e 
255,291 max make-up flow, lb per h 
ec 
—— = 300 9521 = 
ke oy 300,000 x 0.9521 
285,630 max. condensate flow, 
b per hr 
and draw the last values calculated, 
in proper scale, in a rectangular co- 
— system, lines OA and OB in 
ig. 2. 


(Continued on page 130) 


* Values taken from: Thermodynamic Properties 
of Steam. J. H. Keenan an G. Keyes. John 
Wiley and Sons, Publishers. 
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Bigger and more exacting demands on 
a-c generator excitation systems have 
brought about an increase in the number 
and complexity of components. In this 
case, putting your eggs in one basket is 
good advice—i.e.—put all the compo- 
nents in an engineered “package”. This 
eliminates divided responsibility and is 
advantageous from both the operational 
and the power room layout standpoints 








Fig. 1. Front view of 
amplidyne voltage reg- 
ulator excitation equip- 
ment showing complete 
equipment in one en- 
closure 


Fig. 2. Rear view of 
amplidyne voltage reg- 
ulator excitation equip- 
ment shown in Fig. |! 
with the field circuit 
breaker in the right 
end unit, voltage regu- 
lating equipment and 
auxiliaries in the center 
unit and the exciter 
field rheostat and am- 
plidyne m-g set in the 
left end unit 


N RECENT YEARS, many a-c 

generators have been provided 
with excitation systems and regulat- 
ing equipment of greater precision, 
speed, range, and flexibility of opera- 
tion. These improvements were nec- 
essary because of the more exacting 
operating requirements. 

As a result, there has been an in- 
crease in the number of components. 
Typical of these are: the field circuit 
breaker and discharge resistor; motor 
operated lexciter field rheostat; {volt- 
age regulator equipment and auxil- 
iaries. Also, it has been found ad- 
vantageous to house all of these ele- 
ments in a single structure. 

Such unit equipments have bene- 
fited the users because the engineer- 
ing is completely co-ordinated and the 
disadvantages of divided responsi- 
bility are eliminated. Also, the station 
layout is simplified and the installa- 
tion costs reduced by the elimination 
of conduit between components. 

Excitation equipment for a large 
turbine-generator is shown in Figs. 1 
and 2. “This type of equipment is 
generally used for turbine generators 
rated 25,000 kva and larger, although 
it has also been used for smaller 
machines and can be applied to 
hydro-generators of various ratings. 
The equipment contains all the com- 
ponents shown within the dotted 
lines of Fig. 3. The equipment is 
completely metal enclosed to provide 
protection for this vital apparatus, 
safety for personnel, and prevent un- 
authorized persons from tampering 
with the equipment. The enclosed de- 
sign also meets the requirement of 
modern power plant design for im- 
proved appearance. Adequate venti- 
lation is provided to prevent over- 
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heating of the apparatus. All of the 
components are accessible for adjust- 
ment, test and maintenance. 

The “drawout type” field circuit 
breaker, mounted in the left end unit 
(Fig. 1) is electrically operated, but 
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may be manually operated. The cir- 
cuit breaker section can accommo- 
date a second breaker in the lower 
compartment for a spare exciter if 
one is required. 

The center unit (Fig. 1) contains 
the voltage regulating devices. The 
circuits are shown in Fig. 3 and oper- 
ate in the following basic manner. 

A three-phase signal voltage which 
is directly proportional to the gener- 
ator terminal voltage is supplied to 
the voltage regulator by the potential 
transformers. This signal voltage is 
fed into a network which converts it 
toa a voltage. The latter 
is then applied to the regulating cir- 
cuit. The field of the amplidyne is 
supplied directly from the regulating 
circuit output, the polarity and mag- 
nitude of which depend on the varia- 
tion in the a-c generator terminal 
voltage from normal. 

When the a-c generator voltage is 
higher than normal, the regulating 
circuit supplies current to the ampli- 
dyne control field, so that the ampli- 
dyne voltage will oppose, or buck, 
the exciter voltage across the exciter 
field circuit. This will tend to reduce 
the exciter field current, lower the 
exciter voltage and decrease the field 
current and terminal voltage of the 
a-c generator toward normal. 

Reactive ampere limit equipment 
is provided to prevent the regulator 
from automatically reducing the a-c 
generator excitation to such a low 
value that there is danger either of 
loss of synchronism or of excessive 
heating at the armature end fittings. 
This equipment limits the leading 
power factor reactive current to & 
predetermined value. This latter 
value is automatically varied as a 
function of kilowatt load so that 
with the machine at light load, a 
larger underexcited reactive current 
is permitted than at high kilowatt 
loads. This allows for the same safe 
operating margins at all times. 

The lower panel, in Figs. 1 and 2 
(center section), is the voltage regu- 
lator panel, and the middle panel 
contains the reactive ampere limit 
equipment. On the top panel are 
mounted control devices, such as the 
amplidyne motor starter and the 
transfer contactor. The panel mounted 
on the side of this section (Fig. 2) 
contains the various auxiliaries, such 
as equalizing reactor, stabilizing 
transformer and motor operated volt- 
age adjusting rheostat. 

The amplidyne m-g set and the 
exciter field rheostat are mounted in 
the right end section (Fig. 1). The 
rheostat is motor operated so that it 
can be adjusted from the switch- 
board. 

Small generators generally do not 
require as precise and fast regulation 
as the larger machines, therefore, the 
regulating equipment is of the simple 
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Fig. 3. Schematic diagram of excitation and voltage regulation systém. The dash line surrounds all 
components mounted in the enclosing case shown in Figs. 1 and 2 


direct-acting type and it is usually 
more convenient and practical to 
mount the regulator at the switch- 
board. However, “drawout type” 
field breaker equipments are also 
available for the smaller generators. 
These equipments incorporate all the 
features described for the larger 
breaker equipments. Mounting and 
connections are provided for the 
field discharge resistor and the field 


Fig. 4. Drawout type field circuit breaker with- 
drawn, in position for inspection 


ammeter shunt as shown in Fig. 3. 

The use of unified excitation equip- 
ments will pay dividends in improved 
continuity of service and safety; sim- 
plified and better station layout; less 
costly installation; and greater ease 
of operation and maintenance for the 
station attendants. The power sta- 
tion designer will find this approach 
an answer to many of his excitation 
problems. 


Fig. 5. Drawout type field circuit breaker com- 
partment with breaker removed 
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Waukegan Saves 74% 
By Deionizing Make-up 


EIONIZATION instead of dis- 
tillation is saving the Public 
Service Co. of Northern Illinois 74 
per cent in the cost of treating make- 
up feedwater for high-pressure boilers 
at its Waukegan power plant. 

The Waukegan plant is the first 
central station to install a complete 
deionizing system for treating make- 
up feedwater for high-pressure boil- 
ers. The evaporators it replaced were 
already in operation on the three 
boiler and turbine units most re- 
cently installed. In addition, the 
deionizing plant will condition all 
make-up water for an 1800-psi unit 
scheduled to start operation late this 
year. 

Two three-stage systems for silica- 
removing deionization have flow rate 
capacities of 120,000 lb per hr each, 
although this rate is rarely utilized 
because the two sets normally operate 
in parallel. These units, which take 
advantage of the high-capacity Am- 
berlite exchangers recently developed 
by Rohm & Haas Co., will condition 
make-up water for six boilers operat- 
ing at 350 psi, for 10 operating at 
650 psi, and for the proposed 830,000- 
lb-per-hr cyclone-fired reheat boiler 
which will operate at 1800 psi. 


Raw Water 

Analysis of raw water from Lake 
Michigan showed about 156 ppm 
(as CaCO,) in total ionized solids; 
total hardness of 130 ppm (as CaCO,) 
and a silica concentration of 5 ppm 
(as SiO,). Although the system was 
installed only after thorough pre- 
liminary engineering studies, it was 
checked, soon after the shakedown 
run was concluded, to establish com- 
plete data on hardness, silica content, 
total ionized solids, pH values and 
other factors. 


Saving by Deionizing 
Treated water was found to aver- 
age 3 ppm in total ionized solids, 


giving an electrical resistance of ap- 
proximately 200,000 ohms per cm, to 
have zero hardness and to have a 
silica concentration of about 0.2 ppm. 
Total cost of deionization was run- 
ning about $0.12 per 1000 gal of water 
treated — including the estimated 
cost of resin amortization as well as 
that of chemicals required for regen- 
eration. Thus, the estimated over-all 
cost for 5,000,000 gal—-a year’s 
make-up water — is $6,000 for de- 
ionization, as contrasted with $23,000 
for evaporation, a saving of $17,000 
or 73.9 per cent. 

The installation, made by Infilco, 
Inc., includes a duplicate set of cation, 
anion, and silica-removing elements, 
with one aerating tower for removing 
carbon dioxide. The cation exchange 
units have diameters of 8 ft and 
straight-shell heights of 6 ft; the 
weak-base anion exchange units meas- 
ure 6 ft 6 in. by 6 ft 6 in., and the 
strong-base anion units 6 ft 6 in. by 
7 ft 6 in. 


How System Operates 
After salts have been converted to 
their respective acids in the cation 
units, the strong acids are removed as 
the water passes through weak-base 


anion exchange resins, with Amber- 
lite IR-4B carrying most of the bur- 
den. Silica and the remaining traces 
of carbon dioxide are removed in the 
final unit by the strong-base anion 
exchange resin, Amberlite IRA-400. 
The cation exchange material in 
this installation uses two charges, 
each of 125 cu ft. Each weak-base 
anion unit contains 100 cu ft of resin, 
and each strong-base anion unit (for 
silica adsorption) contains 85 cu ft. 
About 3.26 lb of 66 deg Bé H.SO, 
per 1000 gal of water treated are 
required for regeneration of a cation 
exchange unit. Each strong base 
anion exchange unit requires 0.40 
lb of caustic for the same quantity of 
water treated. This caustic is recov- 
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Schematic flow diagram of deionizing installation for feedwater make-up at Waukegan Station of 


Public Service Co. of Northern Iilinois 
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ered and utilized for regeneration of 
the weak base anion exchanger, thus 
appreciably reducing operating costs. 
tween regenerations, each cation 
exchange unit is able to condition 
92,000 gal of water; each weak base 
unit, 480,000 gal; and each strong 
base unit, 750,000 gal. 


Comparison With Evaporation 


Operation of this plant is demon- 
strating four major advantages of 
three-stage silica-removing deioniza- 
tion over evaporation: an assured, 
adequate supply of conditioned wa- 
ter, low first cost of equipment, low 
operating costs and low maintenance 
costs. Deionization is producing a 
water of consistently high quality 
despite a wide variation in the quan- 
Be required —a variance intoler- 

ble in the normal operation of evapo- 
rators. Initial cost of deionization 
equipment was estimated at approxi- 
mately 60 per cent of that of evapora- 
tors of equivalent capacity. Also, the 
ion-exchange units require much less 
space than evaporators, though some 
of this advantage might be forfeited 
where raw water requires pre-treat- 
ment before reaching the ion ex- 
change unit. 

The cost of deionizing treatment 
is much lower than that of evapora- 
tion, particularly in view of heat 
losses suffered through evaporator 
blowdown and degradation of heat 
in the evaporator to a lower pressure. 
Maintenance savings are realized be- 
cause corrosion of piping and equip- 
ment is held to a minimum. This 
results because the carbon dioxide, 
never totally removed from water 
after evaporation, is completely re- 
moved by deionization. 


LOS ANGELES TO PIPE WATER 10 
MILES FROM COLORADO RIVER 


PROPOSED route of a pipeline which 
will be the city’s main source of 
water supply from the Colorado 
River was submitted for approval 
recently to the Board of Water and 
Power Commissioners by Samuel B. 
Morris, general manager of the De- 
partment of Water and Power of the 
City of Los Angeles, Calif. 

Estimated cost of the line is 
$7,000,000. It will require over 10 
miles of 68 in. diameter pipe. When 
completed, the line will add 171,- 
000,000 gpd to the Department’s 
capacity for taking Colorado River 
water. That is almost half of the 
“— current total demand. 

he pipeline will start at the San 
Rafael tunnel of the Metropolitan 
Water District in Eagle Rock, and 
terminate at the Department’s Hol- 
lywood Reservoir. Included in the 
project is a new lating reservoir 
in the hills above Hillmont Ave. in 
Eagle Rock. 
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WE RECEIVE AN OSCAR 


SOME two and a holf 
years ago, on an after- 
noon in April 1949, to 
be exact, Oscar the Ow! 
sat on the firing roof of 
a creosote still, The sun 
was in his eyes, so he 
didn't see Elmer the still- 
man drawing a bead on 
him with a 12-gage 
shotgun. It was a mo- 
mentous and critical 
moment and the terrible 
tragedy was averted 
only by the quick action 
of ovr friend John 
Raven, hitting Elmer's 
arm just in time to sub- 
stitute the smokestack for Oscar. Oscar was saved! 
That, indeed, was our first introduction to Oscar—the 
beginning of a relati hip that has extended through 
these pages to this day. Oscar has become an impor- 
tant influence—his prescient judgment in matters con- 
cerning human nature has saved John from many 
encounters with his volatile boss. @ We, the editors, 
of course, have known Oscar on!y through his cryptic 
messages to John Raven—we have never seen him. 
Naturally, we were curious, and often wished we had a 
picture of him. Knowing him to be an elusive creature, 
however, we had little hope of getting one. Imagine 
ovr surprise, therefore, a couple of weeks ago to 
receive, by mail, not a picture, but a porcelain replica 
of Oscar, and almost at the same time a letter from 
John Raven. “Coming down to Charleston (S. C.) from 
my Navy duty in Washington,”’ he wrote, “we fol- 
lowed the Skyline Drive in Virginia, and stopped over- 
night at a hotel in the Smokies of North Carolina. And 
there, in the dining room on a cabinet shelf, what did 
| see but twin replicas in porcelain of Oscar, the Gas 
Works Owl. As you might expect, both Oscars came to 
Charleston and one is being sent to you."’ As might be 
expected, Oscar now occupies an important place in 
our offices, sitting on a block of South Carolina pine 
as you see him in this picture. 
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Fig. |. Air meter installed in combustion air duct 

of No. 2 Boiler, Russell Station. It had to span 

expansion joint, hence auxiliary airfoils had to be 
supported from main section 


EASONABLY accurate measure- 
ment of the amount of combus- 
tion air being fed to a furnace is an 
important problem in the operation 
of large high-pressure boilers. The 
head measurement should be ample 
for actuating a combustion control 
pilot and remain proportional to the 
square of the air flow throughout the 
entire range of boiler operation. 
Methods now used to obtain such 
air flow measurements include use of 
boiler draft loss, and orifices or ven- 
turis in combustion air ducts. The 
first two have many disadvantages; 
the last can be used only where physi- 
cal arrangement permits. However, 
a new device, described below, is de- 
signed to form a simple efficient air 
meter that will give consistent con- 
trol impulses over a wide range of 
boiler operation. 


What the New Meter Is 
The new air meter consists of a 
main airfoil section with two aux- 
iliary air foils just ahead of it, all 
mounted in the air duct transporting 
the combustion air to the furnace, as 


NCHES OF WATER 


New Air Meter for 


Combustion Control 


Here is a new device for indicating flow of combustion air to 
boiler furnaces. . . . Designed to give reliable indication in 
clean air that will be closely proportional to square of air flow 


throughout range of boiler operation. . . . 


Meter is over 80 


per cent efficient, provides ample head for actuating com- 
bustion control pilot, causes very small fan power loss. . . . 
Complete details given for design and construction of the meter 


shown in the illustrations. The air- 
foil produces a restriction, accelerates 
the air flow around the main airfoil 
and produces a differential head. This 
differential is measurea by pitot tubes 
at two points on the airfoil, as shown, 
and provides the measurement and 
control impulse. 

This air meter is an adaptation de- 
signed to approximate a short ven- 
turi. It was described in detail by 
I. G. McChesney of Rochester Gas & 
Electric Co. in a recent issue of Com- 
bustion. A model of it was first tested 
in a wind tunnel, then designs were 
developed for installation on No. 1 
and No. 2 boilers at Russell Station. 
Following are the principal points of 
the discussion and data given by 
McChesney. 


Draft-Loss Method 
Difficulties 

A draft loss in the boiler system 
that is suitable for the measurement 
of gas flow and that can be used for 
combustion control is difficult to find, 
he says. About the only benefit in 
measuring gas flow by draft loss is 
that no fan power is consumed. This 
cannot compensate for the many 
disadvantages of this type of meas- 
urement. Also, draft-loss measure- 
ments are not proportional to the 
square of gas flow because of many 

interfering variables, such as: 


WAPOW. SURFACE PRESSURE 


HEAD IN 


DUCT WALL 


WALL SYUPFACE PRESSURE 
ae 





Fig. 2. Diagram of air meter test, showing head characteristics 


1. Changes in gas temperature with load 

2. Changes in percentage of CO: 

3. Fouling of the tube bank that is selected for 
draft-loss measurement 

4. Fouling of draft-tube connections 

5. Difference in height of draft connections 

6. Changes in the distribution of gas flow in the 
section where the draft measurement is made, 
caused by the inherent characteristics for the par- 
ticular tube section, fouling, or the effect of changes 
in damper position. Automatic dampers controlling 
steam temperature usually do not have a definite 
setting for a given boiler output 

7. Time delay which causes improper control 
impulses when gas-flow measurements are used in- 
stead of air-flow measurements. 


Past experience with draft-loss im- 
pulses actuating combustion control 
pilots has been unsatisfactory for 
many or all of the reasons listed. 
Thus, a new method of combustion 
air measurement was required —a 
method which would supply control 
impulses essentially proportional to 
the square of air flow throughout the 
range of operation. 

The orifice is not a very good solu- 
tion to the problem of metering com- 
bustion air because it offers little 
guiding effect, its length being only 
the thickness of the orifice plate. For 
this reason it does not maintain a 
constant flow pattern throughout the 
wide range of boiler operation. Some 
type of restriction similar to a venturi 
tube would be an improvement in this 
respect. However, relatively long runs 
in forced-draft ducts are unusual, 
and it becomes necessary to adapt 
the venturi to the duct dimensions. 


Air Meter a Venturi Form 

The air meter is such an adapta- 
tion designed to approximate a short 
venturi. It has a symmetrical stream- 
lined form, and not only accelerates 
the main body of the air stream but 
in addition guides smaller high veloc- 
ity air streams along either side of the 
main airfoil. Normally the head 
measured by a venturi tube indicates 
the acceleration imparted to the main 
air stream. In the case of the air 
meter, this indication is approxi- 
mately doubled due to the high-veloc- 
ity layer that flows close to the outer 
surface of the airfoil. 

Figure 2 is a diagram of the air 
meter, and a set of curves showing 
the variations in pressure along the 
duct wall and surface of the main air- 
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Fig. 3. Dimensions of air meter as given in Table |, in percentages of length. Note pitot tube connection 
points P; and P2 


Table |. Air meter design dimensions in per cent of 
length, for No. 2 boiler meter, Russell Station 





No. 2 Boiler 
Meter 


Design 
Dimension 


ZaTrN™ONe> 





Table Il. Co-ordinates for determining shape of 
airfoils in air meter; data in per cent 





Main Airfoil Section Auxiliary Airfoil Section 
Camber 


x% 





foil with respect to the impact pres- 

sure at the nose of the main airfoil. 
An outline sketch of the air meter 

giving critical dimensions is shown in 














Table lil. Comparison of power required for 
measuring air by air meter and by orifice. Data 
obtained on No. 2 unit, Russell Station 





46,600 


Net plant hect rate 

Coal flow, Ib per hr.......- 

Total airflow, cfm (100 F) 

Metered air from F.D. fans, cfm 
(100 F) 

Useful control head, in. H2O 

Head loss with air meter, in. H2O.. 

Head loss with orifice, in. HxO.. .. 

Fan head with oir meter, in. HrO.. 

Fan head with orifice, in. H2O. . . 

Fan power with air meter, kw 

Fan power with orifice, kw 

Power saving using air meter, kw. . 

Efficiency of air meter, per cent. . . 

Efficiency of orifice, per cent. 





Fig. 3. These dimensions are given in 
Table I, and co-ordinates for the air- 
foil shapes in Table II. 


Design Details 

The gap between the wall of the 
duct and the sides of the main airfoil 
controls the velocities in the system. 
This gap is designed to give an ac- 
celeration that will increase the ve- 
locity head half the amount of the 
differential head required on the air 
meter. For example, if air is flowing 
at a temperature of 560 F and the 
maximum velocity in the duct is 55.5 
fps, the main airfoil of the air meter 
constricts the duct, accelerating the 
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DETAK OF PRESSURE CONNECTIONS 


BETA OF SOLDERED SECTION @ 


Fig. 4. How air meter is installed in a typical right- 

angle air duct, with vanes for air distribution. Note 

how vanes are bent beyond 90 deg, by amounts 
indicated, for reasons given in text 


air to a velocity of 118 fps. Thus, the 
velocity head in the duct is increased 
from 0.35 in. to 1.59 in. of water, an 
increase of 1.24 in. This acceleration 
causes an air meter differential of 
2.45 in. of water. 


Vaning Ducts 

A typical arrangement of the air 
meter in a duct is shown in Fig. 4. 
Note that there is an elbow in the 
duct just ahead of the air meter. 
Quite often it is difficult to find a long 
straight run of duct in which to in- 
stall the venturi tube. However, by 
putting vanes in the bend as indi- 
cated, a satisfactory air distribution 
flow pattern can be achieved. The air 
meter should be located as far as pos- 
sible from the discharge side of the 
vanes so that the velocities in the 
streams leaving the individual vanes 
may have time to equalize. 

Air is not evenly guided around a 
90-deg turn but tends to pack 
against the guiding side of each vane. 
Higher velocities occur close to the 
vane and when the air is released by 
the vane, it does not follow the trail- 
ing edge but takes a lesser angle. For 
this reason it is necessary to turn the 
trailing edge beyond the 90 deg posi- 
tion. This is shown in Fig. 4. 


Power Requirements 


The power requirements for fric- 
tion loss of the air meter and a com- 
parison with requirements for an 
orifice plate are shown in Table III. 

The air meter will accelerate air 
enough to multiply the velocity 

head of inflowing air seven 
times. The author recom- 
mends it as an efficient 
measuring device that 
will give consistent con- 
trol impulses over a wide 
range of boiler operation. 


Sonass re spre 
a L0oNe 


Fig. 5. Details of main airfoil con- 
struction of air meter. It con be 
made of Y%-in. sheet if care is 
taken to prevent wrinkles. If stiffen- 
ers not used, trailing section should 
be lapped outside nose section. if 
stiffeners used, they back up a butt 
joint between sections. Slight leak- 
age between pliotes or at top and 
bottom connection to duct will not 
affect performance. However, 
lapped sheets at pressure connec- 
tion shovid be smoothed out as 
shown. Note that pressure connec- 
tions P; and P; are in pairs so they 
can be interchanged if there is 
plugging or leakage 
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Tough and 


urious Problems 


Here are related a number of problems from the notebook 
of Wilbur G. Hudson when he was field engineer for a large 
manufacturing company making heavy conveying machin- 
ery. They are indicative of the many and often baffling 
situations the field engineer has to solve in doing his work 


N THE COURSE of running this 

Practical Engineer section we are 
frequently asked, “who is the prac- 
tical engineer, what does he do 
how does he differ from any other 
type of engineer?” This is a good 
question but one not easy to answer. 

By virtue of its very nature, all 
engineering must be practic al, — 
wise it wouldn’t work. Well, then, 
all engineering is practical, why “if. 
ferentiate why indicate a specific 
category? The term Practical Engi- 
neer arises, of course, from the fact 
that the actual application of engi- 
neering knowledge requires not only 
knowledge of basic principles 
things best learned in schools — but 
also skill in applying these principles, 
which is obtained largely by experi- 
ence. There is a considerable differ- 
ence between knowing how a thing 
ought to be done, and actually doing 
it. A person may know a great deal 
about the chemistry of combustion, 
about boiler design, construction, and 
operation, but until he has actually 
tried to operate a boiler he will find 
that there are a great many things he 
still has to learn. It is the accumula- 
tion of such skills and detailed knowl- 
edge of just how a piece of machinery 
is made and how it responds to cer- 
tain stimuli that finally makes a man 
a practical engineer. A practical en- 
gineer is not necessarily lacking in 
academic training, though many of 
them have never been to college. 

The practical engineer is more 
than a mechanic. A mechanic usually 
is a man skilled in one trade but 
often, he is not familiar with the 


theoretical aspects of even his own 
trade. Thus an electrician may know 
how to install electrical equipment of 
various kinds but he may know very 
little about the basic principles of 
electricity. 

A good practical engineer, say the 
engineer of a small steam power plant, 
will not only know how to install and 
operate every piece of equipment in 
the plant but will also understand the 
basic principles of thermodynamics, 
hydraulics and electricity. Such a 
man would not make the mistake as 
did some city firemen in Chicago a 
number of years ago of trying to 
take suction from Lake Michigan 
when their fire engines were parked 
on a bluff some 45 feet above the 
water level. Even the firemen should 
have known this. 

The term, practical engineer, how- 
ever, is not necessarily confined to the 
field of steam engineering. It is 
equally applicable in the construction 
field or in plant engineering. Thus a 
good master mechanic in a large 
factory or a field engineer for a man- 
ufacturing company may be a prac- 
tical engineer. Their long experience 
in handling machinery and materials 
coupled with their basic training in 
fundamentals make them capable of 
meeting a great variety of situations 
and solving all sorts of tricky prob- 
lems. Often such men are required to 
rectify mistakes made by others. 

The following actual cases from the 
experience of Wilbur G. Hudson will 
serve to illustrate what we mean. 
These are all problems that Mr. Hud- 
son encountered while engaged as a 





















































Booster Jet~ 








Fig. 1. This hydraulic ash disposal insta.lation failed to function until the hand-hole cover above the booster 
jet was removed; then the trouble ceased 
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field engineer for a manufacturing 
company making heavy conveying 
equipment. They, incidentally, will 
also indicate why field engineers be- 
come prematurely grey. 


The Buoyant Sludge Pit 


In the installation of a waterside 
chemical plant in Baltimore part of 
the material handling installation 
involved a waterproof concrete sludge 
pit 100 ft long, 10 ft wide and 12 ft 
deep with a 12 in. reinforced floor and 
sides back of the bulkhead. The 
sludge is handled from pit to barges 
by grab-bucket. Pouring was com- 
pleted i in the afternoon — a beautiful 
job. 

That night, however, a frantic 
phone call from the erector told that 
the pit was lifting with the incoming 
tide. The possibility that this heavy 
box would float had not been con- 
sidered remotely possible. A midnight 
inspection showed it had lifted two 
feet and was still going up. What to 
do? A fire alarm was turned in from 
the corner box, and a few minutes 
later, two engines were busy pumping 
river water into the pit. Soon it was 
level full. As the tide ebbed it moved 
downward sweetly to within a frac- 
tion of an inch of its original position. 
It was given no chance to repeat the 
performance. The customer evidently 
had political influence because there 
were no complications with the fire 
department. 


Why the Ash Would Not Pump 


The owner of a small steam plant 
in Bridgeport, Conn. desired coal and 
ash handling equipment. The coal 
handling layout was routine. He de- 
sired an ashes conveyor arranged to 
fill a swampy area one hundred feet 
distant. Dustless operation was es- 
sential, and he rather favored a 
sluicing system since water at one 
hundred pounds was available. Why 
not? It meant a low cost job two 
hundred feet of 8 in. pipe, two elbows 
and three intake castings. The only 
complication was that the boiler 
house basement was 15 ft lower than 
ground level. However, empirical 
data indicated that by a booster jet 
at the foot of the short incline, the 
mixture of water and ashes could 
make the climb and move on to the 
end of the run. 

It did not work out that way. With 
the end jet and the booster jet on 
full, the flow stopped at the upturn, 
backed up, popped out the intake 
covers, and flooded the basement 
floor. The prospect for final payment 
looked dim. 

Wading over, the writer opened the 
handhole cover of the up-turn elbow. 
Immediately there was an inrush of 
air due to the injector action of the 
booster jet, and the water streamed 
up along the pipe, carrying aiong the 
ashes very nicely. Apparently the 
injected air lightened the mass, in- 
creased the velocity, and the steam 
carried on. The purchaser was very 
pleased with his ashes disposal sys- 
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tem. The writer stopped en-route 
home for two drinks. 


Saving a Thousand Dollars 

For a new coal washing plant in 
West Virginia, the salesman secured a 
nice order for five 36 in. belt convey- 
ors to handle the wet, sticky rejects. 
A supplement allowed $1000 extra 
for a device which would clean off the 
belts better than the rotary spiral 
rubber cleaners they were using. The 
salesman explained that these should 
be the inclined dise wipers which had 
proved effective on an Ohio installa- 
tion some years earlier. They were 
installed but failed to clean off the 
muck. A long distance phone call to 
Ohio elicited the information that 
the disc wipers had been discarded 
long ago. Several modifications were 
tried without success, and while 
thinking up something else, plain 
scrapers were placed, and the cus- 
tomer stationed a truck under each 
conveyor to catch the drippings. 
Each scraper took off some of the 
dirt, and it was evident that if there 
were enough of them the belt would 
be cleaned. The device shown in Fig. 
2 was provided for one belt, then for 
all five. They earned the $1000. 
Three years later, the operator said 
they were still in service — “‘the best 
he ever had.’”’ However, some de- 
posits are so obstinate they can be 
dislodged only by water jets and 
multiple diagonal steel scrapers. 


Architects’ Specifications 

For a municipal sewage disposal 
plant not far from where this is writ- 
ten, the architects specified two verti- 
cal loop-type continuous flow ele- 
vators to lift the sewage sludge to the 
upper floor dryers. This semi-dry 
sludge is scraped off a belt and 
chopped up in a shredder. It resem- 
bles fragments of black blotting 
paper — except as to odor, and dried, 
is a very good fertilizer —- with some 
objection because of its origin. 

When the elevators received this 
sludge, deposits quickly built up on 
the walls of the duct, jamming the 
element tightly, and built up peaks 
on the impellers. There was just a 
possibility that a bucket elevator 
with polished stainless steel buckets 


FORK TRAYS 


iced 








Fig. 3. This V-belt load was tisfactory 

because the polished magazine covers were dis- 

placed by the sudden acceleration of the piles 

when transferred to the horizontal run. Gravity 

outflow was secured by an inclined bank of roller 
skate rollers. This cured the trouble 
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The—— Five Scrapers 
Always in Action 
= 


| Rubber Cleaners, 

|| Adjustable to Vary 
Pressure Against 
Conveyor Belt 
Speed 25 FPM 


Fig. 2. Since one belt scraper removed some of the sticky coal dirt adhering to the belt cover, and a 
second scraper removed more, this multiple scraper was installed. The scrapings are brought back to 
the main discharge chute by the return run of the scraper 


might do the job, but the architects 
decided on a re-arrangement which 
eliminated the elevating feature. 
Fortunately the architects had writ- 
ten the specification. 


A Soporific 

These continuous flow elevators do 
the unexpected sometimes. At a war- 
time project a small L-path elevator 
was to receive damp crushed am- 
monium nitrate from a hammermill 
for delivery to a dryer. When the 
material got into the elevator it abso- 
lutely refused to pass out, and went 
round and round. The operator hap- 
pened to mention a 5 hp compressor 
in an adjoining room. He was re- 
quested to lay a 34 in. pipe from it up 
to the discharge end of the elevator 
with a 4 in. nozzle directed against 
the impellers. The small air jets 
cleared the load perfectly. On the 
train going back to Chicago, the 
author sank into a deep slumber, 
presumably due to peace of mind, but 
later learned that ammonium nitrate 
is a soporific, and so affects one who 
handles it. Why not take a sample 
along when one goes on a trouble 
trip? 


A Use For Roller Skates 

Four fork-tray lowerers for stacks 
of magazines, were equipped with 
multiple V-belt unloaders on the ship- 
ping floor. These magazines have a 
polished pictured cover and the 
slightest marring of the surface is 
objectionable. The sudden transi- 
tion from a 50 ft per min. downward 
motion to a 30 ft per min. outward 
movement, caused slippage or a back- 
ward shift of the stacks and scraped 
the covers of one against the next. The 
tough question was, how could these 
slippery stacks be made to change 
direction with no slippage? That one 
was solved simply by substituting 
banks of roller-skate wheels, inclined 


at 8 deg. for the V-belts. When a 
stack was deposited on these rollers, 
it stood stationary for an instant, 
then moved outward by gravity flow, 
just in time to clear the next descend- 
ing tray, and with zero slippage. 


Uneven Loading 
Not only do machines cause com- 
plications. Sometimes men do. A 
West Virginia coal operator asked 
for a belt conveyor to be located 























Fig. 4. This screenings conveyor and elevator 

worked satisfactorily except when the mine cor 

trains came along completely filled with under- 

size, calling for a capacity of 200 tons per hour 
instead of 30 tons per hour 


beneath his shaker screen, and an 
elevator, to take screenings from the 
coal dropped on the screen by mine 
cars dumped at the rate of 200 tons 
per hr. He stated the screenings 
would amount to not more than 10 
per cent. The equipment was de- 
signed for 30 tons per hr. to play safe. 

What the operator kept under his 
hat was, that at irregular intervals, 
the men in the mine cleaned up and 
sent out trains of fine stuff, nearly all 
of which was undersize. A conveyor 
and elevator with a capacity of 200 
tons per hr. were installed. He paid 
for them. 
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Trap Troubles and 
How to Cure Them 


By CARL THOMAS 


N A PREVIOUS ARTICLE the 

general features of traps and trap 
hookups were described briefly. Now, 
the inspection, care and operation of 
steam traps will be considered. 

To insure proper trap operation be 
sure the steam pressure at the trap 
inlet is correct. Too high a pressure 
may damage the element of a ther- 
mostatic trap, while a mechanically 
operated trap may be prevented from 
opening its valve against the exces- 
sive pressure. On the other hand, too 
low a pressure may not provide suffi- 
cient steam for the requirements of 
the apparatus to which the trap is 
connected. 

Where the trap differential pressure 
is too low the trap may fail to func- 
tion properly. To prevent sluggish 
trap operation the back pressure 
should not exceed 25 per cent of the 
inlet pressure. 

Before connecting any trap be sure 
to blow out the pipe lines with full 
steam pressure, to remove metal 
chips, thread compound and other 
foreign material. 

When turning on steam to ap- 
paratus drained by bucket traps, do 
so slowly so that the trap will catch 
the prime and operate properly. 
Should the trap lose its prime and 
permit live steam to blow through, 
close the inlet valve for a few min- 
utes, then open very slowly, to per- 
mit the trap to catch its prime. If a 
discharge valve is provided, close 
this until sufficient condensate ac- 
cumulates to prime the trap. 

At the periodic inspections, first 
blow out the strainer or dirt pocket. 
A plugged valve is convenient for 
this purpose. Next open the trap 
test valve, after having removed the 
valve plug. Where a valve is provided 
in the trap discharge line, close this 
before opening the test valve, so 
that only actual condensate discharge 

» the trap will flow from the test 


experience will help in de- 
termining whether a trap is function- 
ing correctiy, based on observation 
of the condensate discharge. Thermo- 
static, liquid expansion, bucket, im- 
pulse and thermodynamic traps oper- 
ate intermittently. However, the lat- 
ter two types normally pass rela- 
tively small quantities of steam when 
operating on light loads. 

Float traps discharge condensate 
continuously, throttling the quantity 
to match the quantity entering the 
trap. 
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Flash steam discharging from a 
trap should not be confused with live 
steam. The former will appear only 
when the trap is discharging, but the 
latter will discharge continuously at 
high velocity and will have a bluish 
appearance. 

It is good practice to test all prin- 
cipal traps 34 in. and larger at more 
frequent intervals, even as often as 
once a day if conditions warrant. 


Section showing the operation of an inverted 
bucket trap. Photo, Armstrong Machine Works 


This will help prevent large-volume 
leaks and help insure continuity of 
service. 

It is also advisable to test trap 
returns periodically for chemicals or 
other impurities leaking into the 
condensate, if process conditions 
warrant. 


Failure to Discharge 

If a trap fails to discharge conden- 
sate the trouble may be due to ex- 
cessive operating pressure, usually 
caused by failure of a pressure regu- 
lating valve. Some types of traps 
will not open against a pressure 
higher than that for which they are 
designed. In checking the trap oper- 
ating pressure, install the pressure 
gage on or at the trap. This will 
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show the operating pressure ac- 
curately. 

When failure to discharge is caused 
by failure of water to reach the trap 
the trouble may be due to leakage of 
a bypass valve below the trap, line or 
strainer plugged with dirt, line valve 
broken in shut position, or vacuum 
in the unit being drained. Where the 
latter trouble occurs in the coils of 
a water heater, a '4 in. check valve 
may be installed in the line from the 
coils to the trap, to serve as a vacuum 
breaker. 

Where the trap is draining a ro- 
tating cylinder the siphon pipe may 
be broken or damaged. 

If possible, traps should be re- 
moved from the line for overhauling 
or repairs. First the trap should be 
opened and all sediment removed 
from the interior with a brush and 
water. The trap body and parts 
should then be examined carefully for 
erosion, wear and other defects. 
Worn valves and seats should be re- 
placed, in pairs, with new ones. It is 
sometimes possible to restore worn 
valves and seats, if desired, by lap- 
ping them together with fine valve 
lapping compound. The valve may be 
rotated in a hand drill, allowing only 
the drill weight to hold the valve 
against the seat. While rotating the 
valve, also rotate the top of the hand 
drill slowly in a wide circle. The lap- 
ping compound should be completely 
removed from the valve parts after 
the job is finished. 

Worn or defective operating and 
other parts should be replaced, and 
cracks, eroded places, etc. in the 
trap body or cap should be repaired 
by welding, if possible, otherwise new 
parts should be substituted. 

Never open a thermostatic trap 
while hot as the bellows will over- 
expand and may be damaged. Cool 
the trap first with cold water or by 
dipping it in cold water. 

When reassembling the trap, care- 
fully clean all gasket seating surfaces 
and install new gaskets, applying a 
mixture of oil and graphite to all 
gasket surfaces. This will help insure 
their easy subsequent removal. See 
that all fixed parts are properly tight- 
ened and all operating parts cor- 
rectly assembled before replacing the 
cover. Then connect the trap to a 
suitable steam source and observe its 
operation. If satisfactory, return the 
trap to stock for future replacement 
use. 

It is necessary to change the valve 
and seat in certain types of traps 
when the traps are to be used on a 
different pressure. The manufacturer 
should be consulted as to the sizes to 
be used. 

It is well to stock a sufficient quan- 
tity of repair and renewal parts, as 
well as new traps, in order to insure 
against outages due to delays in ship- 
ment of parts orders. This will prove 
inexpensive production insurance. 

Other possible causes of trap dis- 
charge failure are worn or defective 
operating mechanism, trap body 
plugged with dirt, or, in the case of an 
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inverted bucket type trap, plugged 
bucket vent. Failure to install a 
strainer ahead of the trap may result 
in the latter two troubles. 

If the trap discharges condensate 
continuously the trouble may be due 
to insufficient trap capacity. In such 
a case a larger trap should be in- 
stalled, unless (in the case of some 
types of traps) examination shows 
that the trap orifice is smaller than 
needed for the trap operating pres- 
sure, necessitating merely changing 
of the orifice. 

Continuous discharge in certain 
types of traps can also be caused by 
excessive back pressure in the return 
line, reducing the trap differential 
pressure below the valve and seat 
rating. 

Where large quantities of water are 
thrown into the steam lines by foam- 
ing or priming of boilers, traps may 
discharge condensate continuously. 
The remedy is installation of a 
separator or correction of feed water 
conditions. Some inverted bucket 
traps discharge condensate semi-con- 
tinuously on very light loads. This 
might be erroneously interpreted as 
indicating the need for a larger trap, 
when, actually, it might be possible 
to use a smaller size. However, such 
semi-continuous discharge is satis- 
factory 


When Trap Passes Live Steam 


Where a trap passes live steam the 
trouble may be caused by defective 
mechanism, worn valve seat or clog- 
ging of the valve orifice. 

This trouble may also be caused by 
the trap losing its prime, due to sud- 
den or frequent steam pressure drops 
or re-evaporation of condensate due 
to high superheat. By closing the in- 
let or discharge line valve for a few 
minutes the trap will usually regain 
its prime. Loss of prime may be pre- 
vented by locating the trap well be- 
low the apparatus drained and install- 
ing a check valve in the trap inlet 
line. 

Sometimes a trap will operate sat- 
isfactorily on test but not when dis- 
charging condensate to the return 
line. This may be due to back pres- 
sure in the return line reducing the 
capacity of the trap. Return line back 
pressure may be caused by other 
traps passing live steam, an obstruc- 
tion in the line or the line being too 
small, or the vent in the line may be 
plugged. 

A trap may also fail to work prop- 
erly if the return line has a high 
vacuum, because this may increase 
the trap pressure differential beyond 
the operating range of the trap. In 
such a case it is necessary to install a 
higher pressure trap or change the 
valve and seat assembly. 

Where equipment fails to heat 
promptly despite proper operation of 
the trap the trouble may be due to 
insufficient trap capacity, use of a 
wrong type of trap, lack of sufficient 
trap air handling capacity, or an 
undersize steam supply line. 

If two or more units are being 


drained by one trap the cause may 
be short circuiting. The remedy for 
such a condition is the installation 
of a separate trap on each unit. 
When a trap on test fails to oper- 
ate properly or passes live steam, it 
should be replaced as soon as possible 


with a new or reconditioned unit. A 
leaking trap is not only wasteful of 
steam but may be detrimental to the 
operation of other nay discharging 
into the same return line, since the 
back pressure and temperature in 
the return line may be increased. 





CHECK OUTDOOR INSULATION 
BEFORE WINTER SETS IN 


IN PREPARATION for approaching 
winter, check to see that all heated 
lines that are exposed to the weather 
are properly insulated and finished, 
advises The Magnesia Insulation 
Manufacturers Association. Other- 
wise winds, rain, and snow can cause 
outdoor lines to lose many times the 
amount of heat that would be lost 
by indoor piping. In addition to 
higher fuel costs, excessive heat 


losses in the case of hot water and 
condensate lines may result in freez- 


ing. 
The following points should be 
noted in making insulation survey 
to prepare plant for fall and winter: 
1. During the earlier part of the 
year the hot water system may have 


been extended to an adjoining build- 
ing, or new steam or condensate 
lines may have been run outdoors. 
Check to make sure that all sections 
of new piping have been insulated. 

2. Outdoor lines should be insu- 
lated with '% in. thicker insulation 
than would be used for indoor lines 
operating at the same temperature. 
This rule should also be followed for 
lines in open areas such as ramps, 
loading platforms, sidings, and yards. 

3. Insulation on outdoor lines 
should be finished with asphalt satu- 
rated asbestos roofing felt. Insulation 
on flanges, fittings and valves should 
be finished with asphaltic plastic 
weatherproofing. 

4. Weather-resistant jackets should 
be inspected for holes, torn and loose 
laps, loose or broken wiring, and any 
other deterioration. Any needed re- 
pairs should be made promptly. 
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"I've found out one thing — for a guy who does nothing but read and make phone 
calls, the chief knows a lot about generators” 
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Mineral Wool on Fans 
Protects Personnel 


,};CONOM Y-MINDED plant man- 

4 agers and operating engineers 
usually measure the effectiveness of 
thermal insulation in terms of dollar 
savings in reduced heat loss. Where 
high-temperature equipment is lo- 
cated in employee working areas, ap- 
plied insulation also saves valuable 
man-hours by preventing burns suf- 
fered on accidental contact with very 
hot surfaces. 

At the Glenwood Gas Plant of the 
Long Island Lighting Co., rooftop 
fan housings enclose the induced- 
draft fans which draw waste gases, 
at temperatures from 600 F to 700 F, 
from boilers through exhaust ducts 
to the surrounding air. To protect 
maintenance men who are on the 
roof to service exposed parts of crack- 
ing furnaces, fans and fan motors, 
the dangerously hot fan housings are 
covered with mineral wool blanket 
insulation up to about five feet above 
roof level. The top portion of the 
stacks are high enough to be left un- 
insulated. The blanket insulation, 
which covers indoor sections of the 
exhaust ducts, also helps the fans 
maintain a good draft because the 


Induced draft fan on 
roof of Glenwood Gas 
Plant insulated with 
mineral wool blonket 


hotter the gases, the better the draw. 

The 2-in.-thick mineral wool blan- 
kets were secured to the sheet-metal 
fan housings by welded wires approxi- 
mately 3-in. long. The blankets, with 
wire netting on the inside, were im- 
paled on the wires and the ends of 
the wires were bent over into the 
metal lath covering the outside of 


the insulation. After a 5<-in. layer of 
mineral wool insulating cement was 
trowelled into the metal lath and 
allowed to dry, finishing cement was 
applied and wire netting fitted over 
the surface and tightly laced. A 
weatherproof finish was provided by 
a |4-in.-thick (wher dry) coat of 
asphalt emulsion. 





Ingenious Solution 
of a Piping Problem 


Inflated truck tire is used to block off water in a 36-in. 
pipe line while piping changes are made in power house 


- THE Ford Motor Co. Hege- 
f wisch assembly plant near Chi- 
cago, it became necessary to block 


; off a 36-in. cast iron pipe line between 


the power house and the river. As 


| described by J. A. Kelleher of Kelle- 


her Engineering Co. in the September 


| issue of Heating Piping and Air Condi- 


tioning, this blocking off was done in a 
5 very effective and ingenious manner. 


They had dismantled several 
pumps that had discharged into the 
pipe line, and were required to plug 
the openings below the floor to permit 


lrefinishing the concrete floor. There 
)was no valve to hold back the river, 


and the line terminated at the river 
wall on an angle at a point 18 inches 
below the surface of the river. The 
line dropped about 10 ft in the direc- 
tion of the power house. 

The question was, how to plug the 
36-in. line while the piping changes 
were being made. Curiously enough, 
the solution was simple, once the 
idea was proposed. They obtained a 
used truck tire having a diameter of 
approximately 36 in., as well as a 
wheel and inner tube to fit. Next, a 
ls-in. steel plate was welded to the 
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wheel to make it a solid disc. This 
accomplished, the tire was mounted 


on the wheel, and with the tire de- 
flated, the whole assembly was placed 
in the end of the 36-in. line at the 
point indicated on the accompanying 
drawing. The wheel was rammed into 
place with 6 by 9 in. timbers. 

The tire was then inflated, using 
nitrogen, which is handled commer- 
cially in cylinders similar to those for 
oxygen. An oxygen regulator was 
used in the hose leading to the tube. 








POWER HOUSE — J 
BASEMENT EL.—8.00' 





.. CONNECTIONS TO BE 
REMOVED & PLUGGED (3) 








36" 0D IRON 
PIPE LINE 


CENTER-LINE EL. AT THIS PT. 0.00". 





CENTER-LINE EL. AT 
THIS POINT-10.00° 


90 PSI 


NITROGEN 
CYLINDER 


SURFACE EL 0.00° 








Sketch showing the arrangement of the power house, pipe line and the river, and also the location of the 
truck wheel and tire 
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With 90 psi pressure in the tire, 
the wheel was wedged firmly into the 
pipe, and the line was drained and 
open for two days, during which 
time the reconstruction work was 
carried on. 


Not a drop of water came through, 
but each of the men breathed a sigh 
of relief when the work was finished. 
It would have been a serious matter 
if the plug had become dislodged and 
the power house flooded. 





When Water Level Drops — 


Don't Do This! 


HAT A boiler operator should stop 

the only pump feeding water intoa 
large boiler operating under a heavy 
load after he noticed that the water 
level was dropping seems incredible, 
yet that is exactly what happened to 
cause a near serious accident to a 
boiler operating in the 1000 pound 
range. 

As reported by the Mutual Boiler 
and Machinery Insurance Co., the 
boiler, a bent tube, three drum, 
watertube unit, was rated at 525,000 
lb. per hour generating capacity and 
977 psi allowed pressure. The fur- 
nace was of the dry bottom type, all 
furnace walls being protected by wa- 


terwalls. Pulverized coal was fired 
from the four corners. 

Feed pump equipment consisted of 
three centrifugal pumps, two driven 
by steam turbines, the third being 
motor driven. At the time of the 
accident, the motor driven pump 
had been dismantled for repairs. Of 
the two turbine driven pumps, one 
could supply the boiler at full load. 
The capacity of the second would 
limit operation to about two-thirds 
capacity. 

Feed water level appliances in- 
cluded a prismatic color-sight glass 
and a level recording chart. Exam- 
ination of the recorder after the acci- 


dent revealed that the pen arm was 
not in proper working condition and 
it would not return to zero. 

Here are the events that led to the 
failure. The operator, shortly after in- 
creasing the load to 400,000 Ib. per 
hr., noticed the water level in the 
boiler dropping. The larger of the two 
turbine driven pumps was operating 
alone at 1200 psi discharge pres- 
sure. An attempt was made to start 
the smaller pump, but it failed to 
function. With lack of good judg- 
ment, the operator stopped the large 
pump thinking it responsible for lack 
of flow from the smaller pump. Before 
the larger pump could be brought up 
to pressure again, several tubes failed. 
It was only then that the fuel feed 
was tripped. 

Inspection revealed that the water 
level had dropped over 30 feet out of 
the steam drums before the furnace 
was cooled to safe temperatures. It 
was only by extremely good fortune 
that the drums were not burned and 
the damage confined to a compara- 
tively few tubes. 

Here we find involved the results 
that can be expected when an op- 
erator is not fully trained or is not 
level headed in time of emergency. 





How and Why Resonance 
Instruments Operate 


N OST OF US WHO work in or fre- 
(i quent power plants are familiar 
with the vibrating type frequency 
meters or speed indicators that are 
mounted on steam turbines and con- 
trol panels, and most engineers, no 
doubt, are familiar with the principle 
upon which they operate. It is the 
principle of resonance —- that quality 
ef an elastic body which causes it to 
vibrate vigorously when subjected to 





small rhythmic impulses at a rate 
equal or nearly equal to its natural 
frequency. The Frahm tachometers, 
frequency meters and frequency sen- 
sitive relays made in this country by 
James G. Biddle Co. of Philadelphia 
are all designed around this prin- 
ciple. 

These instruments are almost ab- 
surdly simple in principle but great 
care is required in their construction. 


Fig. 1. Tuned steel reeds mounted in a comb arrangement 


The tuned steel reeds, which are the 
resonant elements, are the only work- 
ing parts of these devices and they 
vibrate only when activated by reso-¥ 
nant vibrations or, in the case of a 
frequency meter, by an electromag- 
netic vibrator. The reeds have to be 
made and tuned with great accuracy. 


Frequency Relations 

A reed which is to be used to indi 
cate 60 cycles per second obviously 
requires the same tuning at sixty vi¢ 
brations per second as does a r 
which will be used to indicate 36 
revolutions or vibrations per minut 

Frahm reeds are inherently stabl 
in cal bration and when operate 
under »ormal conditions there is n 
ligible drift from tuned frequenc 
This is almost more important thal 
original high aeeuracy. 

Each reed is an individual speed 
frequency indicator and if one r 
should be out of calibration it w 
have no appreciable effect on t 
others. This is quite different from 
pointer type instrument, which, 
off calibration at one point, is like 
to be “off” through its entire ran 





Interval Between Reeds 

In order to obtain clear indications 
of small changes of speed and yet 
have only a few reeds vibrating at 
one time, the ratio of the interval in 
rpm or cps at that point on the scale 
is usually between 0.8 per cent and 
2 per cent e.g., an instrument hav- 
ing a range of 4250 to 5750 rpm for 
normal 5000 rpm has a 50 rpm in- 
terval, which is 1 per cent at 5000. 
In the case of a frequency meter the 
intervals at 75 to 120 eps are 1 cps. 
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Reading a Frahm Resonant 
Reed Tachometer 
With but little practice, readings 
can be quickly and easily made to 
one-quarter of the interval between 
reeds — e.g.: 

















Fig. 2. Methods of providing resonant mountings 
for tachometers 


Reading 3600 rpm 

(interval between reeds 50 rpm) 

When the amplitude of one reed is 
at its maximum and the amplitude 
of those on either side are smaller and 
equal, the speed is that of the reed 
vibrating at maximum amplitude. 


3000 3300 3600 Ds A 


Reading 3625 rpm 
When two successive reeds vibrate 
with equal amplitudes, the speed is 
halfway between the tuned frequen- 
cies of these reeds. 
3300 «3600 00 


3000 4200 


Reading 3612 rpm 
When one reed vibrates at rela- 
tively large amplitude and the am- 


plitudes of adjacent reeds are un- 
equal, the speed is determined by 
interpolation, 14 of the interval be- 
tween reeds or about 12; the speed is 
therefore 3612 rpm. 


Amplifying Minute Vibrations 

Occasionally, a turbine, for ex- 
ample, may be so well balanced that 
in the application of a permanent 
mounting Frahm tachometer it is 
difficult to obtain a reading. This 
problem is met with what is termed 
a resonant mounting, being a weight 
adjustably mounted on an arm (iron 
rod or bolt) attached to the machine. 
The tachometer becomes the weight, 
and with a suitable bracket, the in- 
strument is adjusted to a point on 
the rod where the reeds vibrate at 
the best amplitude for reading. 

These tachometers are unique be- 
cause they operate without direct 
contact with moving parts under 
test. They give clear indications of 
the speeds of rotating equipment 
simply by touching the tachometer 
to the case of the machine or by 
mounting it permanently on the case. 

Frahm frequency meters operate 
on the same principle except for the 
fact that they are electromagnetically 
actuated. 





Questions and Answers 





Q & A—THE POWER ENGINEER’S FORUM— 
HERE’S HOW IT WORKS 


YOUR QUESTION about some 
problem in operation, mainte- 
nance or design will be pub- 
lished, signed only with your 
initials. 

Answers to your questions 
from other readers will be sent 
you as soon as received, then 
published as space permits, so 
that all may have the informa- 
tion. 


You, too, answer questions 
from other engineers in the 
same way. You get paid well 
for published answers and also 
get the credit for knowing them. 

If other engineers help you 
solve your problem, you express 
your thanks, via the Q & A editor. 

Simple, isn't it And _ effec- 
tive! Just ask engineers who have 
tried it! 








Answer No. 481 
HOW DO YOU ACIDIZE A WELL? 


WHEN THIS question was received 
from K. R. H. some digging had to 
be done to get an answer. Three good 
answers were received and some very 
interesting information was uncov- 
ered. Fig. 1 shows the results of water 
well acidizing, and Table I is the re- 
sults of a study of scale deposits found 
in 15 water wells, representing differ- 
ent producing conditions and areas. 
Fig. 2 illustrates schematically the 
four causes of decreased water pro- 
duction. With this information, here 
are the answers: 
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Fig. 1. Results of water well acidizing 


1951 


Answer 1—Fitzpatrick Says: 

BEFORE starting to use acid to in- 
crease water yield of a well, several 
factors should be carefully checked 
and considered. Loss of efficiency in 
a drilled well can be attributed to 
these general conditions (excluding 
mechanical and pump defects): 

1) General reduction of water level 
through low water supply in the 
ground 

2) Scale formation on pipes which 
would require acidization 

3) Clogging of the well screen. A 
screen opposite a water-bearing for- 
mation is generally originally in- 
stalled to prevent foreign materials 
coming into the well proper. 

It would be well for reader K. R. H. 
to check some other neighboring wells 
to see if part of his immediate prob- 
lem is from low water levels. At the 
present time, wells in the Central por- 
tion of the U. S. are below their 
normal rating, due mainly to lack of 
sufficient ground supply. The water 
yield of a well depends on the ability 
of the water-bearing formation; the 
net draw-down when pumping; the 
radius of circle of influence (how 
close one well is to another) and the 
well diameter. 

In checking the neighboring wells, 
it must be remembered that the 
water yield of two identically con- 
structed wells with all other factors 
being equal, is not directly propor- 
tional to the diameter of the wells. 
Doubling the well diameters, will not 
double the ultimate yield. With a 
radius of circle of influence of 1000 ft, 
the following table shows approxi- 
mate yields from wells of different 
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diameter — again, assuming identical 
characteristics: 


Well Diameter Relative 
Inches Yield 
4 1.00 
6 1.04 
8 1.08 
12 1.15 
24 1.27 


From this tabulation it can be seen 
that in checking other wells, actual 
comparison of a 4 in. well against a 
12 in. diameter well casing, will show 
a yield of but 15 per cent additional 
for the larger diameter well. This is 
general on both wells being located 
within 1000 ft of each other and is 
entirely proportional as distances in- 
crease. 

Also in this initial investigation of 
well yields in the immediate area, 
the ability of rock and soil to trans- 
mit water and yield it to a well is 
highly important. Known as “per- 
meability”’, it is related to the num- 
ber of openings in the rock /soil strata 
and the interconnection of these 
openings. The “porosity” of the 
rock or soil is a measure of the 
amount of void or space present such 
as the spaced individual sand grains 
in sandstone. 

This porosity is usually expressed 
as percentage. In 100 cubic-feet of 
sandstone of 38 per cent porosity, 
there will be 62 cubic feet of sand 
particles, solid in state; and 38 cubic 
feet of open space. However, water 
extraction by means of a well suction 
will not exactly equal the total 
amount of water in the rock strata 
because a thin film of water will 
always form on each rock particle, 
even after the rock has been “de- 
watered” by pumping. 

A check should be made on the 

“‘draw-down”’ of the well. This is a 
general simple water level measure- 
ment and many wells are equipped 
with a static water-level indicator. 
This measuring device is not expen- 
sive and can be purchased from a 
well-supply house and will always 
give a constant indication of the 
actual amount of water in a well 

When pumping, the water-level is 


Table | giving a study of scale deposits 
different producing conditions and areas 





Fig. 2. The fan causes of dunented water pro- 
duction from a well 


lowered an amount called the draw- 
down, which is the amount the 
water level is lowered during the 
pumping state. It is actually impos- 
sible to obtain water at a constant 
rate of “no” draw-down. Water- 
bearing formations of rock and soil 
consist of networks of numerous small 
passages leading to a well. In some 
instances neighboring wells of high 
capacity will introduce interference 
during pumping periods and increase 
the “draw-down” of a well resulting 
in reduced output. 

Complete information on_ vari- 
ous well characteristics including 
K. R. H.’s own well can be secured 
from a logbook of general well lay- 
out which was made when the initial 
well was drilled. This can be seen at 
the State Geological Survey offices 
which are located at Urbana, for the 
State of Illinois. In practically every 
case, this Survey has a complete 
record of the entire well showing the 
location with respect to ground water 
supplies and other wells drawing on 


found in 15 water wells representing 





Deposits in Water Well * 


100%—I!ron Oxide—FeOOH 
70%—Iiron Oxide—FeOOH 
20%—Iron Oxide—Fe;O, 
10%—Calcium Carbonate—CaCO; 
15%—tron Oxide—FeOOH 
15%—Calcium Carbonate—CaCO; 


10%—Calcium, Magnesium Carbonate—CaMgCO; 


60%—Silica—SiO» 
20%—Calcium Carbonate—CaCO; 


80%—Calcium, Magnesium Carbonate—CaMgCO; 


35%—Cakium Carbonate—CaCO; 


15%—Calcium, Magnesium Carbonate—CaMgCO; 


50%—Silica—SiOz 
70%—Calcium Carbonate—CaCO; 
30%—Silica—SiO, 


30%—Calcium, Magnesium Carbonate—CaMgCO; 


70%—Silica—SiO» 


1 well 


2 wells 





* From Water Wells Journal, Vol. 1, No. 1, 1947. 
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this supply; total depth; casing con- 
struction and diameter; screen; hole- 
size record; depth, thickness and 
character of each type of rock or soil 
penetrated and all crevices, openings, 
boulders or other unusual features; 
depths at which water was encoun- 
tered; amount and depth at which 
changes occurred in the water-level 
during drilling; depth of the water 
level upon completion of drilling; 
amount of water the well will furnish 
and dates of starting and completion 
of drilling. 

The Division of Ground Water, 
U. S. Geological Survey, Washing- 
ton 25, D. C., can also be of assist- 
ance concerning wells in any locale 
in the U. S. as they interchange well 
construction operation and installa- 
tion on a reciprocal basis with each 
individual state water agency. 

In the event the foregoing factors 
still tend to show that the well re- 
quires acidizing due to scale, it can 
be accomplished efficiently if analysis 
is made, and procedure understood. 

Ground water in a well almost 
always picks up dissolved hardness as 
it seeps through ground strata con- 
taining lime and magnesium com- 
pounds. It is usually free from sus- 
pended matter and generally clear. 
The ground water hardness which 
tends to scale formation on pipes 
usually consists of calcium carbon- 
ates and bicarbonates. 

Well acidizing consists of using a 
suitable acid to react with the scale 
materials and dissolve them from 
the metal well casing. The usual pro- 
cedure is to use commercial grad 
hydrochloric acid (muriatic acid), 
The reaction of the acid against scal 
is greater with hydrochloric acid tha 
sulphuric, in that the former react 
with greater success against averag' 
scale forming materials. ; 

In the chemical reaction, hydro 
chlorie acid forms a water solubl 
compound when it reacts with th 
calcium compound scales. Bein 
cheaper and easily inhibited, hydr 
chloric acid gains its main econom 
for its reaction against scale is almo 
ten times that of sulphuric acid. 

Both acids have practically t 
same reaction on silica scale, whi 
is usually found in small parts in 
general well-pipe scale. However, th 
silica scale is usually porous and t 
hydrochloric acid with its ten-fo 
reaction is more efficient. 

Wells, however, producing wat 
from sandstone do not generally 
spond well to acid treatment unl 
there is considerable limestone p 
centage in their formation. 

For calculation purposes, a 15 per 
cent basic hydrochloric acid solution 
in 1000 gallons of water would contain 
1343.2 lb of hydrogen chloride, at a 
specific gravity of 1.075. 

This 1000 gallons of acid will dis- 
solve approximately 2042.1 lb of cal- 
cium in scale, as calcium chloride. 
At the same time about 321 lb of 
water and 812 Ib of CO, gas will be 
liberated. The end solution will have 
a specific gravity of 1.181. 
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In the acidizing process, the casing 
should be vented so the CO, goes to 
atmosphere. The operation of the 
acid raises the temperature of the 
acid mixture about 20 F. Periodic 
concentration tests are necessary to 
ascertain when chemical reaction has 
ceased and indicate that all scale has 
been removed. 

A standard pH test can also be 
taken during different stages of the 
treatment and also when the acidiz- 
ing is completed. Water should be 
pumped and flushed to waste until 
the pH rises to 7.0. 

Acid is usually introduced through 
a length of tubing into the well inte- 
rior or through the well pump. Due 
care should be given to the pump 
during the latter procedure. 

Another method utilized by many 
well-acidizing companies is to per- 
form the work in steps or stages. The 
casing is divided into stages and the 
hole at that point plugged with a 
sealing compound material. This spe- 
cial compound can be secured from 
any large industrial heavy chemical 
10use or a well-drilling supply com- 
pany. 

The acid solvent is pumped or 
poured into this lewer and producing 
section of the well. In about seven to 
ten hours, this sealing compound will 
return to a fluid state again to actu- 
ally uncover this plugged off section. 

During the interval, it is possible 
to work the top stages, working the 
lower first, then up the pipe. Me- 
chanical circulation can be made of 
the acid solvent if desired, although 
the acid reaction time is about iden- 
tical whether or not a pump is used. 

By the use of inhibitors, acid 

chemical cleaning of wells has be- 
come popular, since the acid can be 
cortrolled to reduce over-all metal 
ttack to less than one per cent. In- 
ibitors are sold under various trade 
ames for this specific purpose from 
large industrial chemical supply com- 
anies. 

The average results of water-well 
cidizing in the central section of the 
J. S. are shown in Table II. 

Usually before acid cleaning com- 
ences with the sealing of the casing 

aft, water production can be mate- 
jally increased by the addition of 

id for the removal of deposits and 
lugging agents from the weil screen. 

Also, a bulk acid treatment can in- 
ease the water bearing formation 
rata. Hydrochloric acid is often 

ective in this instance by dissolv- 

g the limestone and dolomites and 
creasing the size of the openings in 

the rock at and near the well water 
entry in the ground. 





In one instance, hydrochloric acid 
was used to loosen and dissolve some 
old drilling tools that were stuck in 
acid soluble rocks of limestone at the 
foot of the well. 

Another method of increasing 
water output is by explosives. Shoot- 
ing the sandstones increases the yield 
of a well materially. The quantity 
and method of employing acid or 
explosives will depend on a number 
of factors such as size, depth and con- 
struction of the well and the geologi- 
cal conditions present. 

Usually a State Geological Survey 
office will be able to give much infor- 
mation, assistance and professional 
“know-how” on acidizing or explo- 
sive “shooting” a well for additional 
water yield. 

Various special chemically com- 
pounded treatments have been of- 
fered and used for the rehabilitation 
of water wells. Some of these produce 
successful results while others, due to 
improper compounding and _ proce- 
dure operations during the cleaning, 
result finally in small improvement. 

Many commercial well-cleaning 
companies are available for well 
acidizing. One large organization, 
Dowell, Inc., of Tulsa, Oklahoma, 
has field service departments in every 
large area of the country. 

L. W. FITZPATRICK 
Jefferson City, Mo. 
Answer 2—Fisher Says: 

TAKING UP K. R. H.’s questions in 
order — the process known as acidiz- 
ing a well consists in filling the lower 
portion of it, particularly if it is one 
of the perforated casing wells with a 
surrounding layer of gravel, with 
dilute acid, usually muriatic. 

This is done to dissolve the incrus- 
tations which form in the gravel and 
on the casing or screen which result 
from the precipitation of solids from 
the water when it flows into the well 
and meets the air. Also, this precipi- 
tation probably resulting from the 
evolution of carbonic acid gas. Such 
incrustations stop up the openings 
and prevent the entrance of water. 

The usual procedure is to remove 
the pump and dump enough acid 
down the well to give about one part 
of commercial muriatic acid to 19 
parts of water in the well. The action 
is very similar to the chemical clean- 
ing of boilers and the acid should 
preferably contain an inhibitor to 
reduce the eating away of the casing. 
It will act more quickly and effec- 
tively if it is heated to 120 to 140 F, 
though I have seldom seen this done. 

The acid should be allowed to 
stand long enough to partly dissolve 


Table Il, showing some typical results obtained in increasing weli production 
by acidizing 





State Scale Formation 


Sandy 
Sandstone 
Gravel 


PRODUCTION 
GPM 


Gal 
Acid 
Used 
3000 
5000 
3000 
1000 
2000 


After 
705 
1250 
825 
400 
221 


Before 
154 
850 
325 
150 
133 
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and loosen up the incrustation. Then 
the well should be pumped to free it 
of acid. While it is being pumped, 
the water should be agitated with a 
disc nearly fitting the inside of the 
casing and mounted on a rod which 
can be worked up and down in the 
casing to force the water in and out 
through the openings in the screen. 
This should be done until as much as 
possible of the loose stuff is worked 
out of the gravel and screen and 
pumped out. 

Any engineer can get the equip- 
ment and materials and could prob- 
ably form an idea of how to proceed 
by studying the action of suitably 
diluted acid on some of the incrusting 
material brought up when the pump 
is pulled. However, as in any sort of 
procedure one has the choice of 
spending time and money learning 
how or paying some one to teach him. 

My own opinion is that for well 
cleaning, unless one has a number of 
wells and is thinking of more or less 
making a business of it, it is cheaper 
to hire a specialist who knows the 
tricks of the trade. All the firms who 
install wells of the gravel screen type 
have servicemen who can select the 
best method of cleaning a wel! and 
have the equipment to work with. 
The outfit would be rather expensive 
to procure for work on one or two 
wells. 

Acid cleaning is merely a means 
to an end and is used where it is ap- 
plicable, that is, where the incrusting 
material can be dissolved or loosened 
by the acid. 

Chlorine has also been used and in 
some cases has shown a material in- 
crease in the capacity of the well 
treated. It is believed in these cases, 
which did not respond well to acid 
treatment, that the incrusting mate- 
rial was of an organic nature. 

Dry ice has also been recom- 
mended but chiefly to provide a vio- 
lent agitation in the well because of 
the large amount of gas formed when 
it vaporizes. 

Apparently the acid cleaning of 
wells is becoming more frequent, also 
more effective because of the experi- 
ence accumulated in this sort of 
work. This practice does not seem to 
be limited to any one locality but is 
used all over the country where con- 
ditions are suitable. 

We also hear of acid treatment of 
oil wells but that is a subject outside 
my experience. 


New Haven, Conn. H. D. FISHER 


Answer 3—Groom Says: 

Acidizing is one of the most effec- 
tive means of rehabilitating water 
wells because it is easily applied, 
comparatively cheap and effective. 

Acidizing is the removal of incrus- 
tations and corrosion products from 
the screens and producing formations 
of a water well by the use of chemica! 
solvents. The solvents may also en- 
large the water passazes in limestone 
formations allowing a freer flow of 
water into the well. A minimum of 
mechanical work is necessary during 
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acidizing as the pulling of the pump 
or the removal of the screen and 
other mechanical workover methods 
are not required. 

Acidizing is used extensively 
throughout the United States. A 
great many water wells are acidized 
annually for private operators, indus- 
trial plants and municipalities. The 
results in the majority of cases are a 
return of normal water flow in old 
wells and an increased flow of water 
in new wells. 

The basic solvent used in acidizing 
water wells is inhibited hydrochloric 
acid. A volume of acid from approxi- 
mately 5 to 7 times the area enclosed 
by the screen or producing formation 
is generally used. A small portion of 
this acid is put through the pump in 
order to clean up the pump column, 
impeller and pump screen. This is 
then pumped from the well by means 
of the well pump. The bulk of the 
acid is then added to the well in the 
area of water production by means of 
hose or special tubing. In many cases 
it can be dumped down the well bore. 
After the acid is pumped into the 
well it is usually displaced into the 
formation by water loading. In many 
instances the acid is surged by start- 
ing and stopping the pump. 

The acid is usually left in the 
well from one-half to six hours de- 
pending upon the type of deposit to 
be removed. The spent acid is then 
pumped away by means of the well 
pump. The well is always pumped 
until chemical tests show that all of 
the acid has been removed. 

Acid must be used cautiously. 
There is always a hazard of putting 
acid in a well where the fluid can 
migrate to a nearby well. During 
the acidizing of a well all nearby 
wells must be checked to see if they 
are pumping acid. Another hazard 
in the acidizing of limestone water 
wells is that many times a vigorous 
reaction occurs and the gas involved 
forces dilute acid up the annulus and 
over the well property. A pressure 
type water seal is beneficial in these 
instances. 

Water well acidizing is compara- 
tively simple. However, the amount 
of chemicals generally required to do 
the job makes it necessary to handle 
large volumes of solvent and addi- 
tive cliemicals. This requires trans- 
porting, mixing and pumping equip- 
ment. Also, experience in acidizing 
water wells is of great value in deter- 
mining the technique to use on the 
particular well. 
Tulsa, Okla. C. H. Groom 
Dowell Incorporated 


Answer No. 485 
IT’S AN OLDIE, SAYS LIVINGSTON 


I HAVE NOT TRIED to answer this 
question, as I can not give a positive 
yes or no and I do not want to give 
any wrong advice. However, here 
are a few observations. 

My first experience around steam 
engines was as an oiler in the old 
Bryant street steam plant in San 


Francisco in 1907. The engines were 
3-cylinder, triple-expansion, marine 
engines, rated at 1200-ihp each, 
but most of the time pulling 1500 to 
1800 ihp. There were four identical 
engines, with a piston valve on the 
high pressure and balanced double- 
ported slide valve on the IP and LP- 
cylinders. The steam pressure was 
170 psi gage at the boilers and as the 
steam line from the most distant 
boiler to the throttle was over 100 
feet, there was considerable moisture 
in the steam. This plant first went on 
the line in 1893 or 14 years previous 
to my employment there. 

The engines were equipped with 
the old hydrostatic lubricators. I was 
instructed to set the feed at one drop 
per 100 revolutions. There was also 
a hand pump on each engine. Oc- 
casionally, but at irregular intervals, 
one of the engines would start a form 
of vibration in the hp cylinder which 
I soon learned to recognize, although 
I never heard one grunt. When this 
occurred, the engineer would fill the 
cup on the hand pump with cylinder 
oil, (about one-half of a water glass), 
and inject it into the engine. The 
pump connection was just where the 
steam entered the hp valve chamber. 
After a few revolutions the engine 
would quiet down. For reasons of his 
own the engineer always did this 
himself, and never allowed the oilers 
to do it. 

While I was at Bryant St., the hy- 
drostatic lubricators were removed 
and replaced by Manzel mechanical 
lubricators. By trial over a period of 
time, it was found that with these 
pumps, the proper rate of feed was 
one drop to 30—40 revolutions. It was 
the duty of the oilers, on coming on 
watch, to check the Manzel pumps 
and adjust the rate of feed 

The piston rods and valve stems 
were swabbed every 20 minutes. 
Whenever the slide valves were lifted 
out for examination, the balancer 
rings were given a coat of cylinder oil 
with a brush. 

From the above, while the amount 
of cylinder oil fed was held to a mini- 
mum, a certain amou..c of it was nec- 
essary. The cylinder walls were 
brightly polished. 

Oilers in this plant, who had 
served in the Navy, told me that the 
main engines in the Naval ships did 
not use oil in the cylinders but that 
the heads were removed while the 
ships were in port and the cylinder 
walls given a coating of vaseline and 
graphite. 

About this same time I read an 
article in a technical magazine, but 
I am unable to recall which one, 
about an experience the Navy had 
on this subject. As near as I can re- 
member it, the story was as follows: 
The Navy had purchased a number 
of small fore-and-aft compound en- 
gines to operate d-c generators. The 
specifications set a certain maximum 
steam rate, and provided that no 
cylinder lubrication be used. 

After a time oil began showing up 
in the condensate, and was traced to 


the exhaust of the generator engines. 
These engines were high speed and 
totally enclosed. Oil from the cross- 
heads and guides splashed onto the 
piston rods and valve stems, and was 
carried into the cylinders. To elimi- 
nate this, the cylinders were raised, 
a spacer with a splash plate installed 
between the engine frame and cylin- 
ders and longer piston rods and valve 
stems installed. As the parts of the 
piston rods and valve stems that 
were exposed to the oil spray below 
the splash plate did not enter the 
cylinders, the oil trouble was elimi- 
nated. However, with oil kept en- 
tirely out of the cylinders, the steam 
rate of the engines exceeded the 
guarantee. I do not recall what was 
done, but I remember that the Navy 
tried several methods of lubricating 
the cylinders and finally selected the 
one most satisfactory, as it was 
agreed that cylinder lubrication was 
necessary on these sma!! high speed 
engines. 

In 1914 I was, for a short time, in 
a plant that had an Ideal engine. 
The chief saw to it that this engine 
had regular cylinder lubrication, as 
he said he had found by experience 
that there would be trouble other- 
wise. This engine was horizontal. It 
was a favorite type of engine in its 
day for generators or belt drives. 

HOWARD T. LIVINGSTON 

Los Angeles, Calif. 


Answer No. 488 


WHY USE STEAM TO OPERATE 
TURBINES? 


My FIRST REACTION to this ques- 
tion is to ask whether it is to be taken 
seriously, or whether it is a gag asked 
just to see what will happen. 

However, I willassume that S. J. W., 
in spite of his title, has found a situa- 
tion that is new to him, and is hon= 
estly in search of information. 


air-compressor, in turn, 

power in some form to operate i 
applied by means of a steam engin 
or turbine, an internal combustio 
engine, an electric motor, or a wat 
wheel or turbine. Such being t 

case, where a steam turbine is t 

first choice as a prime mover, t 

solution of the power problem is 

apply the steam directly to the tu 
bine and leave the compressed-a 
plant entirely out of consideratio 

As to high pressure water, it ¢ 
be obtained by two methods; 
pump, or in nature. The same objec- 
tions to using a pump exist as in the 
case of the air-compressor. 

Where high pressure water exists 
in nature, as in a mountain stream, 
power can be obtained by running the 
water through a water wheel or tur- 
bine, in which case a steam turbine 
would not be installed in the first 
place. 

HowaArpD T. LIVINGSTON 
Los Angeles, Calif. 
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How to Check Fuel Oil Volumes, Heating Value; Meaning 
of Degrees API, Degrees Baume, Specific Gravity 


ener OIL is delivered on a volu- 
metric basis. The quantities 
might be in gallons, barrels, tank- 
ears, etc., but this has very little 
meaning, because the heat content or 
calorific value represents the real 
value of a fuel oil. In buying fuel oil 
the most important item is the Btu 
content, and this item is usually 
given per pound, per gallon, or per 
cubic foot. 


Coefficient of Expansion 

The cubical coefficient of expansion 
for different grades of fuel oil varies 
from 0.00035 per deg F at 60 deg for 
oils up to 15.0 deg API to 0.00045 per 
deg F at 60 for oils higher than 15.0 
deg API. The average coefficient for 
ordinary Diesel fuel oil is about 
0.0004. Due to this expansion it was 
necessary to establish a basic tem- 
perature for the measuring of oil by 
volume in checking up on deliveries 
and a correction factor applied to 
convert the volume at the measured 
temperature to the volume at the 
basic temperature of 60 deg F. 
Example 

What is the corrected volume of 1000 gal of 
Diese! fuel oil at 60/60 F if the temperature at 
delivery was 100 F? 
Solution 

Corrected 
0.0004)] 
[1.0 — (40 x 0.0004)] x 1000 = 984 gal. Ans. 
the difference is 16 gal or 1.6 per cent. 


Specific Gravity 

The specific gravity of a fuel oil is 
defined as the ratio of the weight of a 
‘given volume of the oil at 60 F to the 
Sweight of an equal volume of dis- 
stilled water at the same temperature, 
jand is written thus: Sp gr 60/60 F. 
‘The specific gravity has a decided 
Dearing upon the Btu content and is 
jalways given with the analysis. 
* In the oil industry the Baumé 

ydrometer, an entirely arbitrary 

tandard scale, is used for determin- 
g the specific gravity. It is a 
eighted tube marked off into divi- 
ions and inserted into the oil. The 
depth to which it sinks will then give 
a direct reading of the specific grav- 
ity. The gravity of water is taken as 
10 on this scale. Liquids lighter than 
water are given in degrees above 10 
while those heavier than water are 
given in degrees below 10. 

The Baumé scale is numbered 
from 10 to 100, at a Baumé reading 
of 10 the specific gravity is by defini- 
tion equal to 1, (pure water at 60 F 
has a specific gravity of 1 also). The 
Baumé scale is set up so that the fol- 


is [1.0 (temp. diff. x 


volume 





92 


lowing formulas relate degrees 
Baumé to Specific Gravity, (deg. 
Bé to Sp Gr). 

For liquids lighter than water: 

— 130; 


140 
130 + deg Bé 
For liquids heavier than water: 

145 
Sp Gr 


Degree Baumé = Sp Gr 


Specific Gravity = 


Degree Baumé = 145 — 


Specific Gravity = 145 —— Be 


Example: 
The Baumé reading of an oil is 29 deg. What 
is the specific gravity and the weight per gal? 


140 140 
Sp Gr = 130 +29 = 159 = 0.8805 Ans. 


Weight per gal is 0.8805 x 8.333 = 7.337 Ib. 
Ans. 


Example: 

The specific gravity of an oil is 0.855. Find 
degree Bé. 
0.855 is moe gg? OF 0-855(130 + Bé) is 140 
and 130 + Bé = 140/0.855 = 163.75 
finally 163.75 — 130 = 33.75 deg Bé. Ans. 

By knowing the specific gravity of 
an oil it is very easy to convert vol- 
ume to weight or weight to volume 
by using a few constants. A cubic foot 
contains 1728 cu in. and a gallon 231 
cu in., this gives 1728/231 or 7.48052 
gal per cu ft (use 7.48) and 231/1728 
gives 0.13368 cu ft per gal (use 
0.1337). The so-called standard oil 
barrel contains 42 gal or 5.6146 cu ft 


CHARACTERISTICS OF AVERAGE OILS. CONVERSION TABLE 
Specific Gravity, Degrees Baumé and API, Pounds per Gallon 





Specific 
Gravity 


Degrees Degrees | 


Baumé 


Lbs. per 
Gallon 


Btu 
per Gal. 


Btu 
per Lb. 


Lbs. per 
Cu. Ft. 








-0025 
-0858 


Oaaaw 


-4193 


AUMaaa 


-7528 


-9196 
-0030 


OaOoWY 


aOoanon 


-9201 51 
.0034 


NOOO 


-0868 


NNNNN 


NNNNWN 


-0039 


eS2owwon 


22,395 
22,235 
22,085 
21,940 
21,800 


112,030 
113,083 
114,162 
115,242 
116,325 


37. 
38. 
38. 
39. 
39. 


4219 
0456 
6693 
2930 
9167 


1692 
2526 
3360 


117,410 
118,500 
119,587 
120,675 
121,764 


40.5404 
-1641 


21,665 
21,535 
21,408 
21,285 
21,166 


5027 | 41 
5861 41.7878 
6695 42.4115 
43.0352 


21,050 
20,937 
20,828 
20,721 
20,618 


122,852 
123,939 
125,030 
126,114 
127,207 


43.6589 
44.2826 
44.9063 
45.5300 
46.1537 


8362 


0863 
1697 


128,295 
129,379 
130,463 
131,560 
132,648 


46.7774 
47.4011 
48.0248 
48.6485 
49.2722 


20,517 
20,418 
20,322 
20,230 
20,139 


2531 
3365 
4198 
5032 
5866 


20,050 
19,964 
19,879 
19,797 
19,717 


133,734 
134,823 
135,907 
137,000 
138,086 


-8959 
50.5196 
. 1433 
-7670 
-3907 


6700 
7533 
8367 51 


139,170 
140,264 
141,350 
142,439 
143,523 


53.0144 
53.6381 
-2618 
+8855 
-5092 


19,638 
19,563 
19,487 
19,414 
19,342 


1702 
2536 
3369 
4203 


144,611 
145,703 
146,788 
147,880 
148,962 


-1329 
-7566 
-3803 
-0040 
-6277 


19,272 
19,204 
19,137 
19,072 
19,907 


5037 
5871 
6704 
7538 
8372 


150,056 
151,138 
152,227 
153,315 
154,400 
155,493 


-2514 
.8751 
-4988 
-1225 
-7462 
-3700 


18,945 
18,883 
18,823 
18,764 
18,706 
18,650 


9206 


0873 
1707 
2541 
3374 





Note; Part of this table has been taken from Chemical Tables, United States Bureau of Standards; 
Calorific Values were calculated. 
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and has a weight of approximately 
336 Ib. 

A cubic foot of water at 60 F weighs 
62.37 lb. 

A gallon of water at 60 F weighs 
8.333 Ib. 

Applying these constants, what is the 
weight per cubic foot and per gallon 
of an oil with a specific gravity of 
0.8805? 

62.37 0.8805 = 
8.333 x 0.8805 


Heating Value 

The heating value is usually de- 
termined by a bomb or Sargent cal- 
orimeter. There are several empirical 
formulas used for calculating the ap- 
proximate heating value in Btu per 
pound. 
U.S. Bureau of Standards: 22,320 

3780 x Sp Gr (at 60 F/60 F) 

Btu per lb. 
Sherman and Kropff: 18,250 + 40 

(deg Bé — 10) = Btu per lb. 
Example 

What is the approximate heating value in Btu 
per Ib and per gal of a fuel oil whose density is 
22 deg Bé? Calculate by both formulas. 
Solution: 

At 22 Bé the sp gr is 0.921 
U.S.B. of Standards: 22,320 

18,839 Btu per Ib 
18,839 x 8.333 x 0.921 = 144,588 Btu per gal 
Sherman & Kropff: 18,250 + 40(22 — 10) = 

18,730 Btu per Ib 
18,730 x 8.333 x 0.921 = 143,750 Btv per gal 
This shows a difference of only 0.5 per cent by 
the approximate method. 


54.92 lb per cu ft. 
7.337 Ib per gal. 


3780 x 0.921 = 


American Petroleum 
Institute Scale, (API) 


In 1921 the American Society for 
Testing Materials in cooperation with 
the United States Bureau of Mines, 
the Bureau of Standards, and the 
American Petroleum Institute 
adopted the American Petroleum 
Institute Seale, known as the API 
scale. The standard temperature for 
this scale is 60 F and the reading and 
specific gravity by formulas are: 

oe SOR ene & 
Degrees API Sp Gr 131.5 

141.5 
Sp Gr = 737-5 + degrees API 
Example: 

The reading of a hydrometer on the API scale 
is 28.5. What is the specific gravity? 


141.5 141.5 
Sp Gr = ———_—— = ——. = 0.884 
131.5+ 2835 160.0 a 


Example: 

A certain Diesel fuel oil has a specific gravity of 
0.9. What is the API reading and what is the 
weight per gal and per cu ft? 


API = = 
Degrees API 0.90 


131.5 = 25.7 deg. Ans. 

Weight per gol is 8.333 x 0.9 = 8.000 Ib 
Weight per cu ft is 62.37 x 0.9 = 56.133 Ib 

The range for fuel oils is approximately from 10 
to 40 deg API. 

While the difference between de- 
grees Bé and degrees API is very 
small it might be required to convert 
one into the other. The relation may 
be solved with the following formula: 

Degrees API = 1.010714 x deg Bé 
0.10714 (at 60/60F) 

10 deg 86 correspond to 10.00 deg API 

20 deg Bé correspond to 20.11 deg API 

30 deg Bé correspond to 30.21 deg API 

40 deg Bé correspond to 40.32 deg AP! 

The value of the specific gravity of 
a certain oil is constant, whether 
measured by API or Bé. 

Derivation: 
How to convert degrees Bé to API 
140 141.5 
Sp Gravity = 7304 Bs ~ 131.5 + API 
140(APi + 131.5) = 141.5(Bé + 130) 
141.5.) 
API + 131.5 = 140 (Bé + 130) 
141.5/140 = 1.010714 
API = 1.010714 Bé+ 130 x 
131.5 


= 157.2 — 


1.010714 — 


° ° > = 
° ° 

© ry 

o © ° > 


° 
o 
~ 
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o m7 eo nm 


° 
—_ 
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40 
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API = 1.010714 Bé + 131.39282 — 131.5 
finally: 
API = 1.010714 Bé — 0.10714 
These constants can also be used to convert 
degrees Bé to degrees AP! 
. _ API + 0.10714 
sana 1.010714 

Excmple: 

Convert 29.30 deg API to deg Bé 
Solution: 
29.30 + 0.10714 _ 

1.010714 


29.40714 
= To1o714 29.09 deg Bé. 


It is often necessary to find out which oil is the 
better buy when quoted on different bases. The 
following example will explain the method used 
for comparison. 

Example: 

Oil No. 1 is $1.85 per bb! of 42 U.S. gol. It 
contains 18,200 Btu per ib and a density of 
27 deg Bé’ at 60/60. 

Oil No. 2 is $0.0527 per gal. It contains 19,100 
Btu per Ib and has a density of 31 deg API at 
60/60. 

lt is desired to find the oil which is most eco- 
nomical. 

Solution: 
140 
Oil No. 1. = = 
‘ Sp Gr = 130 + deg Ba 
Sp Gr x 8.333 = Ib per gal 
8.333 x 140 1167 
~ — = = 7A 
130 + deg8é 130+ 27 7499 © Pergo! 


1.85 x 100 
Cost per 10,000 Btu i = a 
nics "S12 x 42 x 7.433 


0.3256 cents 
Oil No. 2. 
8.333 x 141.5 


131.5 + API 


1179.1 


162.5 
= 7.256 


= 0.381 cents. 


Pounds per gal = 


5.27 x 100 
19.1 x 7.256 
All other factors being equal (grade, sulphur 7 
content, etc.) oil No. 1 is the most economical. j 
The cost of oil per gallon is only relative for 
purpose of sale, but the cost per Btu is the octal | 
cost. For simplicity in calculations Btu should be 7 
used in quantities of 10,000, 100,000 or 1,000,- 7 
000, this will avoid unnecessary decimals os can? 
be seen by the above example. ; 
For further information on fuel oil characteris< 
tics, see the articles by Pau . Schmidt which 
appeared in Power ENGINEERING between April) 
1950 and April 1951. Mr. Schmidt's article describe 
ing grades and types of fuel oils appeared on pag 
86 of the May 1951 issue. These articles now in book? 
Fuel Oil Manual, by Schmidt, published by Indus} 
trial Press, 148 Lafayette St., New York 13, price® 
$3.50. Z 


Cost per 10,000 Btu is 


i 


Equivalent Volume of Oil at the Standard Temperature of 60 F 
With the coefficient of cubical expansion and the temperature of an oil known, it is easy to find its volume 
at the standard temperature of 60 F, as shown by the following example: 


Example: 


1000 gal of oil with an expansion coefficient of 0.0004 were delivered at a temperature of 120F, 


What is the volume at 60 F? 


Solution: Locate intersection at 120 F with the line 0.0004, then read at left 0.976; und 0.976 X 1000 = 


976 gal at 60F. Ans. 
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Some Wrench Types 
And Tips 


Always use the proper kind and size wrench when you 
do that piping job and save yourself time, money and 
knuckles. Here are some usefu! tips to help you do it. 


Monkey Wrench has smooth, 
square jaws and is the best one to use 
for hex end valves and fittings. It 
gives a good fit on the part to be 
turned and doesn’t have the crushing 
effect of a pipe wrench. Obviously, 
because of the shape of the jaws, this 
wrench cannot be used on pipe or 
round objects. 


Pipe Wrench designed for use on 
pipe and screwed end fittings only is 
}the cripplergin your tool bag when 
sused in the;wrong way and place. 
) This wrench is designed so that the 
)harder you pull the tighter it squeezes. 
This squeezing action can do great 
damage to a valve such as crippling 
Sor crushing its body. If the wrench is 
}too large you can lean on it too hard 
Sand run the pipe clear into the valve 
and damage the seat. Also, to save 
yourself time and injury, when the 
teeth on the jaws get worn, throw 
the wrench away and get a new one. 


: 
: 
i 
; 





> 


"| said Stillson wrench! —not wench.” 


94 December, 195] 


Open End and Socket Wrenches - 
are the most suitable and fastest 
to work with when pulling up flange 
nuts and bolts. Make sure you use 
the right size to prevent wearing the 
nut and bolt heads round and also 
save bruising your knuckles. Also, 
see page 92 of the May 1951 issue of 
POWER ENGINEERING for further in- 
formation on wrench sizes for nuts. 


ourtesy of Crane Co., Chicago, Ill 


Chain Wrench (Pipe Tongs) 

is generally used for larger sizes of 
pipes (3 in. and above) although they 
are available for sizes down to 1! in. 


Strap Wrench is used mainly 
when working with plated or polished 
materials to avoid marring the sur- 
face. They also come in handy in a 
tight place where you can’t get in 
with a pipe wrench. 
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-----» Dual-Fuel Diesel at 


Culpeper Power Plant 
PE” 


T= CULPEPER, VA., municipal 
power plant went into serv ice in 
1934 with three diesel-generator sets. 
One of the diesels was rated 240 hp 
and the others, 400 hp each. Power 
generation for the first year was 
1,151,461 kwh. Growth of the load 
was steady but slow and the original 
engines sufficed until 1941 when a 750 
hp diesel was installed. Power genera- 
tion for the fiscal year 1941-42 
amounted to 2,140,570 kwh. From 
this point, load development acceler- 
ated, reaching 4,315,750 kwh in the 
year 1948-49. To meet the increased 
demands, the city installed in August 
1948, a six-cylinder Nordberg Dua- 
fuel (dual-fuel) diesel engine rated 
1220 hp at 327 rpm. This four-cy- 
cle, exhaust turbo-charged unit was 
equipped to burn natural gas with a 
small quantity of oil for pilot fuel or 
oil as a full diesel. 


Fuel Costs and 
Resulting Savings 
During the first eight months this 
engine was in service it operated as an 
oil-burning diesel. In that period, the 
unit generated 1,554,900 kwh and 
used 119,138 gal of fuel. 


The engine was switched to dual- 
fuel operation in May 1949. In nine full 
months of operation on natural gas, 
the unit generated 2,368,500 kwh 
with a fuel consumption of 23,625.4 


Nordberg Duafuel diesel engine powered unit is generating 
power at the lowest cost in the 16-year history of the Cul- 
peper, Va., power plant. Generating more than _63 per cent 
of the plant's total, this unit saves more than $9000 a year 
on the cost of fuel alone as compared with the over-all av- 
erage performance of the oil-burning diesels in the plant. 
Also, there have been savings in lubrication and maintenance 


Mcef of natural gas and 13,879 gal of 
oil. 


In spite of the relatively high gas 
rate of 50 cents per Mef, the total 
fuel cost was 5.5'mils per kwh. With 
fuel costs for the diesels at an average 
of 8.6 mils per kwh, this represented 
a net saving of 3.1 mils per kwh. 
During the year ending March 31, 
1950, this unit generated 2,914,600 
kwh out of a total of 4,624,700 kwh, 
or better than 63 per cent. With pro- 
duc'ion at that level, the fuel saving 
alone amounts to more than $9000 a 
year. 


The natural gas reaches the plant 
at 25 psi pressure, passes through a 
meter and regulator and then goes to 
the engine at 16 psi. The same oil 
used for operating other engines in 
the plant is used as pilot oil for the 
dual-fuel unit. This oil is No. 2 
diesel fuel of 34.8 sp gr, rated 139,000 
Btu per gallon. 


Gas Fuel Gives 
a Cleaner Engine 


Gas fuel results in a cleaner engine 
and eases lubrication problems. This 


Fig. 1. Rear view of the Culpeper plant. In the foreground are the Maxim exhaust silencer and the intake 
air filter and silencer for the 1220 hp Nordberg engine 


has been demonstrated with this en- 
gine. The naphthenic base lube oil is 
cleaned continuously in a reclaimer 
which uses Fuller’s earth for filtra- 
tion. The Fuller’s earth in this filter 
lasts three days when used to clean 
oil for the oil-burning diesels and 
seven days when used to clean oil 
for the dual-fuel engine. In eight 
months of operation as an oil-burning 
diesel a gallon of lube oil was used for 
5840 hp hr. In ten months on natural 
gas, (the same engine) a gallon of lube 
oil was used for 9488 hp hr. 


There are two lube oil reclaimers in 
the plant. One serves the 720 and 
1220 hp engines and the other serves 
the three small engines. The reclaim- 
ers serve each of the engines in turn 
depending, of course, on the condition 
of the oil and the hours of operation. 
Lube oil is drawn from the crankcase, 
purified and returned to the crank- 
case. The pressure lubricating system 
of the Nordberg engine includes a 
shell-and-tube oil cooler, an engine- 
driven lube pump and a motor- 
driven auxiliary lube pump. A sepa- 
rate force-feed lubricator supplies the 
cylinders. 


Water and Air 

Jacket water for the two large en- 
gines is cooled in two evaporative 
coolers. Water is circulated through 
the closed systems by motor-driven 
centrifugal pumps. Automatic ther- 
mostatically-controlled dampers by- 
pass enough air around the coolers to 
maintain jacket temperature at the 
desired level. Soft city water is used 
for makeup. 


Intake air for the dual-fuel engine 
is drawn through a combination oil 
bath air filter and silencer. This pro- 
vides the engine with additional pro- 
tection and also helps make it a good 
neighbor in a community. Exhaust 
gases vent through a vertical silencer 
outside the plant. These are shown in 
Fig. 1. 
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Mounted on the control end of the 
dual-fuel engine, for convenience in 
operating, are a multi-point exhaust 
pyrometer and pressure gages on gas, 
starting air, cooling water, fuel oil 
before and after filter, lube oil before 
and after the filter, and lube oil to the 
turbo-charger. (Fig. 2 


Operating and 
Maintenance Procedure 


Sound operating procedure is im- 
portant for successful power genera- 
tion. There is nothing haphazard in 
the handling and protection of equip- 
ment at Culpeper. For example, a 
full set of indicator cards are taken 
every two weeks and corrective ac- 
tion is taken immediately if there is 
evidence of trouble. The plant has an 
oil inspection kit of which the princi- 
pal element is a miniature centrifuge. 
Lubricating oil is tested every two 
weeks for asphalt and other gummy 
materials and dirt, sediment and 


water, fuel dilution and acidity. The 
preventive maintenance schedule calls 
for pulling pistons and complete in- 
spection and servicing every 10,000 
engine hours. The power plant staff 


Fig. 3. View of the five prime movers in the Culpeper power plant 


load from 11:00 p.m. to 6:30 a.m. 
Actually the recent growth of the 
load already has eliminated the power 
reserve provided by the acquisition 
of the latest engine a scant two years 
ago. Bolstered by increased industrial 
activity, the mid-morning peak runs 
as high as 1200 kw. 


City officials feel that the power 
plant has been responsible for the 
increase in load. In the decade from 
1940 to 1950, population in the area 
increased 8 per cent but power pro- 
duction increased 178 per cent. It is 
felt that dependable, economical 
power attracted power-consuming in- 
dustry to the city with attendant 


employment and prosperity for the 
citizens. Today, Culpeper has a gar- 
ment factory, a wire rope factory, 
two silk mills, a foundry, a chair 
factory and a saw mill. 


The electrical department is man- 
aged by Superintendent Farrar with 
the administrative supervision of 
City Manager R. W. Huffman. Mat- 
ters of policy are determined in con- 
sultation with Mayor L. Frank 
Smith and the nine-member City 
Council. Specially concerned with 
power plant problems is the Council 
Power Committee consisting of: R. L. 
Armentrout, chairman, J. L. Moore 
and E. J. Eggborn. 





List of Allied Equipment for Duafuel Engine 





a ee 


Fig. 2. Operating end of Nordberg engine show- 

ing the control wheel, Manzel cylinder lubricators, 

automatic gas and air intake controls, pressure 
gages, and Alnor exhaust pyrometer 


includes a maintenance engineer 
whose primary duty is to keep the 
engines in top condition. 


The superintendent of the electri- 
cal department and his four operators 
seek to balance the considerations of 
relative engine economy and good 
operating load factor. On a normal 
weekday, the 1220 hp unit runs from 
6:30 a.m. to 11 p.m., half the time at 
full load and half the time at loads 
varying from 60 to 75 per cent. From 
8:00 a.m. to 5:30 p.m., one or more of 
the small units (usually the 400 hp) 
run as necessary to carry the peaks. 
The 750 hp diesel carries the night 


96 December, | 


Cooling water pumps 


Intake air filter and silencer 


One four-cycle, six-cylinder, 16-in. bore and 22 in. stroke, super- 
charged Duafvel diesel engine rated at 1220 hp at 327 rpm. 
Type FSG-166-SC, Nordberg Mfg. Co. 

60-cycle, 4000/2300-volt, 1069 kva, 855 kw at 0.8 
pf generator driven by 15 kw V-belted exciter. Westinghouse 
Electric & Mfg. Co. 

Woodward Governor Co. 

Gulf Oii Corp. No. 2 oil 

Wm. W. Nugent & Co., inc. 

Texas & Kentucky Gas Fields (via Gas Distributor Corp.) 

Emco Gas regulators 


Sinclair Refiining Co. 

Wm. W. Nugent & Co., Inc. 
The Hilliard Corp. 

Manzel Inc. 

Allis-Chailmers Mfg. Co. 
Buffalo Forge Co. 


Ross Heater & Mfg. Co., inc. 

Tuthill Pump Co. 

American Cycoil 

Maxim Silencer Co. 

Westinghouse Electric & Mfg. Co. 
Alnor, Illinois Testing Laboratories Inc. 
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“EXPERT ADVICE’”’ 


SHOULD YOU 
FOLLOW ? 


With a host of water conditioning 
“specialists” ready to step in and “solve” 
your water problems, the job of picking 
the service best suited for your needs 
isn’t easy. But when you make your selection, 
consider carefully these three vital factors 


for successful, economical plant operation: 


e A service based on a sound engineering 


background 
e A service with a proven record 
e A service backed by ample engineering 
facilities 
Let’s discuss it! 
W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 





BETZ Laboratories Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING © COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 
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From Any-Raw Water Supply 


The AMBERLITE deionization process gives you the water you need 
from the water you have. Regardless of water analysis, you can 
obtain highest quality boiler-feed water, without evaporation. 
Total ionized solids can be reduced to less than 0.1 p.p.m. 

Silica content, CO2 content and hardness are virtually zero. 


You'll cut costs, too, with AMBERLITE deionization. Equipment cost is 
small compared to evaporators. Operating cost 

is lower. Corrosion of piping is reduced 

through removal of CO2, which is never 

completely accomplished by evaporation. 

An adequate supply of conditioned 

water is assured despite wide 

variation in the quantity required. 


For improved water conditioning at 
lower cost, choose either an AMBERLITE 
multiple bed installation or a single bed 
unit. For further details, write today for 
your copy of our new four-page bulletin 
on AMBERLITE Ion Exchange Resins. 
Then discuss AMBERLITE deionization 
with your consulting engineer or water 
conditioning equipment manufacturer. 
He will be glad to help you select the right 
combination to suit your specific needs. 


CHEMICALS FOR INDUSTRY 





ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Division 
fonnears oo wedeusst, Beg, 0. 5 Washington Square Philadelphia 5, Pa. 


Pat. Off and in principal foreign countries 








Representatives in principal foreign countries 





sl 
“7 


Alignment that STATS [KUL 


Heat expausion can’t disturb Type E alignment. The 
operation of driven equipment is easier, more dependable 
f-installation costs are reduced. Westinghouse unique 
three-way centerline support keeps alignment perfect with 
the driven machine. Strong supports at both the governor 
and exhaust ends are supplemented by a vertical kingpin 
that transmits lateral thrust to the foundation. Hot or cold 
—for constant operation or instant stand-by power, you 
can depend on the Type E Turbine to “Stay True”! 

There are other cost saving advantages, too. Dual pro- 
tection against overspeed, weatherproof bearing seals, 
corrosion-resisting gland zones, floating movement of 
governing and trip linkage, and parts interchangeability 
Three-Way Centerline Support between wheel sizes are just a few. 

For the full story ask your nearby Westingho team | 
k The Type E method of support ailows three- ESS y y ‘ y ee gh use S pre ; 
way freedom of expansion and contraction Specialist for the Type E Turbine Book B-3896, or write | 
whose Gheahing pod my aaeed the rotor Westinghouse Electric Corporation, P. O. Box 868, Pitts- 7 
shaft. The governor end is mounted on a strong . ' 
but flexible channel beam to permit axial ex- burgh 30, Pennsylvania. J-50520 
pansion. At the shaft-coupling end, a unique ; 
keyed support connects to the turbine near the 
shaft centerline to permit lateral expansion; 
and a vertical kingpin transmits thrust from the 
expanding steam pipes directly to the founda- 
tion and not to the turbine. The casing is free to 
move vertically with expansion or contraction. 
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Quickly Hepatd la Cost- 


SOUTHWEST 
i cenkas STATION 
OF 
MAKE-UP EVAPORATOR 


by CONSECO 

















This Conseco Make-Up Evaporator is installed in a and internaily on slide rails. 


large central station in the Southwest. It is a hori- 
zontal internal tube nest type unit having a 54 in. The simplicity and cleanliness of Conseco evaporator 
diameter shell 154 in. long. design is another typical example of Conseco’s many 
contributions to modern design and construction in 


It will pay you to consult 


Its output capacity is 4,000 lb. vapor per hour at a power plant equipment. 
Conseco engineers on your requirements. 


purity of better than 4 ppm in the condensed vapor. 
Che unit delivers vapor at 22 psia. using extraction 


steam at 62 psia. To facilitate bundle removal, the Write for helpful bulletins on Ejectors, Condensers, 


bundle is externally supported on heavy duty trucks Evaporators, Boilers and Pumps. 
P} 


BOILERS + CONDENSERS + STEAM AIR JET 


CONSE CO LINE includes: EJECTORS + DEAERATORS + CLOSED HEATERS 


CONDENSER 


SERVICE & ENGINEERING CO. 


HOBOKEN, NEW JERSEY 
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IS ALL. THE ROOF THEY 


ee Southwestern Public Service Corporation's installation of Allis-Chalmers 400-hp, 870 
pm vertical tube-type TEFC motors driving Allis-Cholmers pumps at Amarillo, Texas. 


What does it cost to house a 
motor? Nothing — if it’s an 
Allis-Chalmers tube-type totally- 
enclosed fan-cooled motor. Then 
the sky is roof enough. And it 
need not be blue sky either. 

These motors aren't afraid of fog, rain, 
snow, salt, coal dust, soot, alkalies, or 
mild acids in the air. They're built to 


take care of themselves . . . and to save 
you money. The opportunity for low 


installation cost is only the beginning. 

Peak reliability and low maintenance 

pay worth-while dividends throughout 

the long life of the motors. 

Why? Because their tube-type air- 
to-air heat exchanger design offers you 
these advantages: 

1. Self-cleaning action . . . result of 
generous flow of outside air through 
smooth, straight cooling tubes. 

: Complete enclosure... protects sta- 
tor core and other electrical parts 
from dirt and corrosion. 


3. Full internal air circulation ... pto- 
vides efficient, even cooling—makes 
large sizes practical. 

These are proved advantages, for § 
purchases have exceeded 170,000 hp in ; 
sizes from 250 to 2500 hp. Introduced 
in 1946, tube-type motors are now 
available down to 40 hp at 600 rpm. 

Bulletin 05B7150 describes these 
motors that are equally at home in- 
doors or out. Call your A-C repre- 
sentative, or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3534 





S 


Also available in 
horizontal designs. 


ALLIS-CHALMERS «© 
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AMERICAN 
DEAERATION... 


POWER PLANT 


| surance, 


PREVENTS CORROSION IN 


BOILERS...ECONOMIZERS...PIPING 
Main Heating 


This Atomizing Spray Type Deaerator 
... American Engineered and Industry 
proven... insures a long, trouble-free life 


for your boiler water system. 


Deterioration of most metals through cor- 
rosion in steam power plants is a constant 
and expensive problem to industry. To 
effectively control or eliminate this dete- 


rioration of costly installations is to insure 
Steam Jet 


the life and efficiency of your system and 
: , Atomizing Valve 


protect your investment. 

American Engineers, with a background 
of over 50 years of water treatment experi- 
ence, stand ready to offer authoritative 
engineering guidance in the solution of 


your water treating problems. 
— a ‘ P Atomizing 
We invite your inquiry ...ask for bulle- A Section 


The AMERICAN WATER SOFTENER COMPANY 


LEHIGH AVENUE & FOURTH STREET ¢ PHILADELPHIA 33, PENNA. 


FILTERS * SOFTENING SYSTEMS CHEMICAL FEEDERS «+ ION EXCHANGERS « RE-ACTORS e SWIMMING 
POOL EQUIPMENT « DE-GASIFIERS *« WATER TEST SETS ¢« RE-CARBONATORS e ALKALIZERS 
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An oxidation-resisting alloy with very high strength over 1000°F 


Inconel “X’® is an age-hardenable alloy which 
is unusually strong both at ordinary tempera- 
tures and at red heat. Suitably heat-treated. 
Inconel “X” has low creep rate under high 
stresses over 1000°F—and exceptionally high 
spring properties up to 1100°F. 

The principal engineering characteristics of 
Inconel “X” (besides those shown on accom- 
panying charts) are: 


@ Oxidation Resistance — Vests indicate that oxida- 
tion resistance of Inconel “X” is of the same order 
as that of Inconel. 


@ Fatigue Strength — Measurements of fully heat- 
treated Incone! “X” on rotating beam machines. at 
100.000,000 cycles, show fatigue strengths ranging 
from 55.000 psi at 1200°F to 36,000 psi at 1500°F. 





INCONEL "X"-HEAT TREATED —1,000 psi 
90 —— sy 
ON S;jp Sh 
<9" bs 


Yves + 
EE Strengip 
(02% Gren 
+ Creep Strength 


elo ono 


Elongation (% in2 in) 


Creep ‘Strength 
fresses p: for 


Thousand Pounds per Square inch 


veep rate o 


% Elongation 





Yield Strength, Tensile Strength, Creep Strength 





~ 600 1200 
Temperature — °F 











Short-time high-temperature properties of fully heat-treated 
Inconel “’X”. 





INCONEL"X” = j-7> >> 
STRESS vs TIME FOR RUPTURE 


MEAT TREATED 
* 2100" 


| Time’ Pom auprund -nowes, 
° 











High-temperature stress-to-rupture properties of fully heat- 
treated Inconel “’X”’. 


@ Impact Strength —For fully heat-treated Inconel 
“X”’, typical impact strength values are: 33 ft. lbs. 
at —320°F, 37 ft. lbs. at room temperature, 67 ft. 
Ibs. at 1500°F, and 113 ft. Ibs. at 1600°F. 


@ Hardness — By proper heat treatment, the room 
temperature hardness of Inconel “X” can be de- 


veloped as desired from BHN 140 to BHN 400. 


@ Spring Properties — By a combination of heat 
treatment and cold working, Inconel “X” develops 
unusually high spring properties. For spring appli- 
cations from sub-zero temperatures up to about 
650°F, it is useful where otherwise unusually strong 
ferrous springs must be used. Up to 1100°F, Inconel 
“X” springs will give useful performance where 
few other metals can be relied on. 


Machining — Inconel “X” is machinable in all con- 
ditions. Because of its strength and toughness, it 
cannot be machined as easily as softer metals; it 
can, however, be machined at satisfactory rates. 


@ Forging—No unusual difficulties are encountered 
in forging Inconel “X”, though heavier equipment 
than that used on ordinary steels is required. 


@ Welding — When planning to weld Inconel “X”, 
first refer data on the job to Inco’s Technical Ser- 
vice Section for recommendations. Inconel “X” can 
be welded by nearly all commonly used methods 
including: metal arc, inert gas metal arc, atomic 
hydrogen arc, resistance spot and seam, resistance 
butt welding. 


@ Applications — Inconel “X” is used for springs 
supporting television tubes in a face coating dryer. 
Also for highly stressed bolts and for expansion 
bellows ... wherever a combination of high stress 
and extreme heat must be met. 


Forms Produced—Inconel “X” is produced in most 
commonly used mill forms—billets, rod. flats. rounds, 
hexagons, sheet, strip, bar, wire, seamless tubes, 
and welding rods. Like all alloys containing nickel, 
it is in very limited supply except for defense use. 


FURTHER DATA AVAILABLE 5 
1 79-page reference manual “Inconel *X’, Data and Informa-” 
tion.” contains all the engineering information compiled to % 
date on this alloy. This publication is available, free, for your” 
information. i 

And for technical help on specific problems involving ? 
metals at high temperatures, write, outlining your prob- 
lems, to Inco’s Technical Service Section. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


NICKEL 23, ALLS 


MONEL® + “R"®MONEL + "K"®MONEL © “KR”® MONEL + “S*® MONEE 
NICKEL + LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL"X"® 
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THESE BOILER 
FURNACES 


Cost Less 


Maintain. 




































































Front View 





Crystolon Air Cooled Block Construction 








Because: 


\ WRITE FOR 
BULLETIN 862 


‘a , For all the reasons 
33 why Norton Crysto- 
. lon silicon carbide 
. § brick is your best buy 

for long service and 

low maintenance 
cost, consult your nearby Norton repre- 
sentative or write direct for Bulletin 862. 
Norton Company, 615 New Bond St. 
Worcester 6, Massachusetts. 


| 


_— 


NORTON CRYSTOLON* BRICKS OR AIR COOLED BLOCKS at the 
clinker line, as detailed above, are: (1) so highly refractory that they success- 
fully stand temperatures up to 2900°F; (2) so dense that they effectively resist 
slag penetration and clinker adhesion; (3) so hard that they are not noticeably 
affected by abrasion. even that caused by the moving fire bed of stoker-fired 


furnaces. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 











NORTON 


TRACE MARK MEG. U.S. FAT. OFF. 


Making better products to make other products better 


Special REFRACTORIES 


Canadian Representative 
A. P. GREEN FIRE BRICK CO., Ltd. TORONTO, ONTARIO 
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1500 Funds at 1000F 


TOP: Air view of Oswego, N. Y. 
Station of Niagara Mohawk Power Co. 


CENTER: Valves on main drum of 
875,000 pounds per hour steam gen- 
erator. 


RIGHT: Drains from main steam, at- 
temperator, and superheater lines em- 
ploy a maze of valves. 


NEW CATALOG F.9 
Consult its 400 pages for the complete 
Vogt line of drop forged steel Valves, 
Fittings and Flanges for steam, water, oil, 
gas, air and refrigeration services. 


odt 
DROP wile STEEL 


 CHROME-MOLY STEAM VALVES 
Hold the line av... 


Oswego, N. Y. Station of 


* NIAGARA MOHAWK POWER CO. 


Lasting central stations know 
and trust Vogt drop forged steel 
chrome-moly valves in their 
toughest high pressure and high 
temperature services. 
Specify Vogt ... and be SURE! 


*The Huntley Station at Buffalo 
and Dunkirk Station at Dunkirk, 
N.Y. use many Vogt valves. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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Pre-solve 
Pipe Suspension 
Problems... 


with 
Grinnell Pre-engineered 
Spring Hangers 


@ Maximum variation in sup- 
porting force per 12” of de- 


flection is 10%% of rated @ 


capacity — in all sizes. 


H * 
Precompression™ assures » 


operation of spring within 
its proper working range 
where variation in support- 
ing force is at a minimum. 


tinuous alignment and con- 
centric loading of spring. 
All-steel welded construc- 
tion meets pressure piping 
code. 

16 sizes available from 
stock — load range from 74 
Ibs. to 9000 Ibs. 

Easy selection of proper 


sizes from simple capacity 
table. 

Installation is simplified by 
integral load scale and 
travel indicators. 

Unique swivel coupling pro- 
vides adjustment and elim- 
inates turnbuckle. 


Compact—minimum head- 
room made possible by 
precompression*. 


Guides prevent contact of 
coils with casing wall or 
hanger rod and assure con- 


*Precompression is a patented feature. 
FOR LESS VARIATION IN SUPPORTING FORCE — FIG. 98 


Fig. 98 is an adaptation of Grin- 
nell’s popular spring hanger, Fig. 
268. It consists of two springs ar- 
ranged in series within a single cas- 
ing. A centering guide insures the 
permanent alignment of the spring 
assembly. 

Fig. 98 has haif the load deflec- 
tion rate, and double the total work- 
ing range of Fig. 268. Its 16 spring 
sizes accommodate loads from 74 
Ibs. to 9000 Ibs. — but with a total 
working range up to 5 inches! Fig. 
98 comes in the same seven types * 
as shown for Fig. 268. Design details 
for identical types and sizes are 
the same for Fig. 98 and Fig. 268. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


TYPICAL APPLICATIONS 





(A) Rod threaded to top cap (8B) Furnished with 
single lug (C) Two lug pm (0) Top adjusting 
(E) Adjustable top and bottom (F) For floor sup- 
port (G) Trapeze assembly. 


Buffalo * 


k . 


Charlotte * Chicago 
Mi polis * New York 
Seattle * Spokane 


Atlanta * Billings * 
Long Beach * LosAngeles * Mil 
St.lovis * St.Paul * Sanfrancisco * 


GRINNELL COMPANY, INC., Providence, R. |. Worehouses: 
Cleveland * Cranston * Fresno * Kansos City * Houston * 
Ockland + Philadelphio + Pocatello °* Sacramento °* 





December, 1951—POWER ENGINEERING—Chicago, Illinois 





Drawing on their long experience in the field of 
hydraulics, Worthington engineers produce boiler 
feed pumps that are metallurgically correct in de- 
sign, meeting every requirement as to temperature, 
pressure and corrosion-erosion resistance. As a re- 
sult, Worthington boiler feed pumps perform better 
and last longer. Three Worthington Axially Split Centrifugal Boiler Feed Pumps At The 
Kansas Power And Light Company Plant, Hutchinson, Kansas. 





The following table represents Worthington’s recommendation of materials: 


Maximum 
Temperature 


pH neutral to 8.5 pressures un- 
der 1000 psi unless water is 
known to have corrosive action. 


13% Chromium Any pH, but at pressures under 
Stainiess Steel 1000 psi unless water is known 
to have excessive corrosive 
action. 

Seldom used for boiler feed 
service — only where water is 
definitely known not to be 
corrosive. 


. Carbon Steel Bronze 


13% Chromium 400 F pH above 8.5, and only where 
Stainiess Steel water is definitely known not 
to be corrosive. 


13% Chromium Any temperature Any pH and ‘where water is 


Stainless Steel normally encountered corrosive or previous trouble 
reported. 


. Carbon Steel 


. 5% or higher 
Chromium Steel 


ee oe eee pee 








This proven selection of materials coupled with 
the most advanced design, superior workmanship 
and a thorough knowledge of application show One of Several Solid Barrel, Radially Split, High Pressure 


Boiler Feed Pumps at the Trenton Channel Station of 


why... 
the Detroit Edison Co. 


THERE’S A RIGHT WORTHINGTON 
PUMP FOR YOU 3 
. . . right for the pressure and temperature of your red 
boiler feed service . . . right for maximum economy 
and dependability. For further proof that there's WE & RT sf 4 pd G TO ft 
more worth in Worthington, contact our nearest Dis- 
trict Office, or write to Worthington Pump and a i 


Machinery Corporation, Centrifugal Pump Division, S75 (5 i —— 
Harrison, N. J PAO SSS 





Condensate, 

Chilled 

Service 
400 
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How an Engineer 


46% 


Fred Koenig’s notes which were 
incorporated in his report to the Wagner 
Brewing Co., Columbus, Ohio, in Oct. 1951. 


Pe ies “°" g 54,750 


vaca 22:75 
oui pee hP tes. g 19,498 


piant)-** e508 
on guel--**** 
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Slashed Operating Costs 
with coal! 


IN FIRST YEAR OF OPERATION, 
NEW POWER PLANT EVEN BETTERS FRED’S ESTIMATE! 


Fred Koenig calculated a saving of $40,000. When the figures were in—after 
the first full year of operation—the saving actually amounted to $44,730! 


® 


Ef 
aa 
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Here’s the coal-fired installation that engineer Koenig recom- This large-capacity silo feeds coal automatically to the Wagner 
mended, after carefully considering gas and oil as fuels. Speci- Company's power plant. It cuts handling costs—permits bulk 
fically designed to get the most energy from today’s coals, it buying of coal at lower rates—assures the Wagner Company of a 
saved the Wagner Co. $22,730 on fuel alone in the first year! steady, dependable source of power! 





Today, bituminous coal, when used with modern equipment, is the most 
economical fuel for industrial use. Coal is now more efficient because it’s prepared . . . 
washed and cleaned of all impurities. Modern, coal-fired equipment adds from 10% to 
40% to the power obtained from the same amount of coal in years gone by. 

And automatic controls, together with modern coal- and ash- handling apparatus, have 
dramatically reduced labor costs, done away with inconveniences—making bituminous 
coal the best industrial fuel by far! 

America’s coal mines are so productive that there will be no shortages to plague the 
companies that use coal as the source of their power . . . America’s ample supply of coal 
is the best possible assurance that the price of coal will remain more stable than those of 
other fuels. Coal is always the safest fuel when it comes to both storage and use, factors 


of more than usual importance in these unsettled times. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal A iation, Washington, D. C. 
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Whether you use fresh, salt or brackish circulat- 
ing water, service records testify that Admiralty 
metal tubes have given very satisfactory perform- 
ance in stationary power plant condensers. 

Such corrodents as carbon dioxide, hydrogen 
sulfide, chlorine and metal salts, in the concentra- 
tions normally found in natural waters, or used in 
their treatment, are effectively resisted by tubes 
made of Admiralty. 

Adding as little as 0.02% Phosphorus to Admi- 
ralty gives maximum resistance to dezincification 
while retaining all the other desirable properties 
of this alloy. 

In order to assure uniform chemical composition 
and soundness, Scovill produces its Phosphorized 
Admiralty tubes by the continuous billet-casting 
process which continuously maintains the opti- 
mum amount of phosphorus. The tubes are hot- 
extruded from the continuous-cast billets, then are 
cold-drawn, annealed, cleaned and finished to pro- 
duce tubes of uniform temper, gauge, straightness, 


: i d 


ity Condenser Tubes? 


, 


roundness, diameters, length and freedom from 
burrs. 

A Condenser Tube Booklet is available to qua!i- 
fied users who request it on their business letter- 
head. Scovill Manufacturing Company, 15 Mill 
Street, Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty 
Has All These Advantages... 
@ Uniformity and soundness resulting from 
Scovill i ting techniq 
@ Relative ’i ity to d ificati 
@ Excellent performance in fresh, salt or brackish waters 
@ High resistance to steam and condensate 
@ Unquestioned heat transfer cheracteristics 
@ Superior resistance to general corrosion 
@ Good resi to velocities under 7 fps. 











SCOVILL CONDENSER TUBES .. = 


A PRODUCT: 
> OF SCOVILL: 
“You can’t buy better brass” «... sicteisicania 


8-1-5 


December, 195] ~-POWER ENGINEERING—Chicago, Illinois 





FAST UNLOADING 


4 
fis 


}  pery BIG SAVINGS in man-hours and accidental injury. Motor is mounted 
and demurrage costs, operators re- in a special cradle base and protected from 

vibration damage with multiple shear 
mountings. 


Allis-Chalmers Mfg. Co, 
Milwavkee 1, Wis. 


Please send my copy of Car 
Shaker Bulletin 07B7221A. 


port savings in maintenance and down- 
time with Allis-Chalmers car shakers. p Ex a alas eel said 
. ' a ss rge ing — 117% in. outside 
And no wonder! Allis-Chalmers has de diameter. Long bearing life! Heavy duty 
signed these units for long, dependable shaft arranged for hydraulic bearing re- 
service without trouble. For example: moval. 
Shaker body is one-piece, all-welded struc- Get more facts about how Allis- 
ture made of 1 in. thick reinforced steel Chalmers car shakers can save money 
plate and stress-relieved to eliminate weld- ips 6 . ll th 
ing strains, in your operations. Call the A-C repre- 
Motor and drive are totally enclosed with- sentative in your area. Allis-Chalmers, 
in shaker body, protected from weather Milwaukee 1, Wisconsin. 


Nome 


2 ee eS Oe ee ee ae oe ey 


Car Shakers Promote Safety to Personnel! 


ALLIS-CHALMERS 
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Your 3 WAY protection 


against leakage 
in this G-R Feedwater Heater 


EY At the water head covers 


You know how the barrel and breech block in big 
guns are locked by lugs or projections. The same 
effective closure principle assures complete tight- 
ness for the water head covers of G-R High-Pres- 
sure Feedwater Heaters. In these units, interlocking 
lugs carry the hydraulic load . . . therefore no need 
for the large number of heavy bolts required by 
other high pressure heater designs. 


—At the pass partitions 


Here’s a fruitful source of leakage that can’t even 
be detected in many designs of feedwater heaters. 
You'll have no worry on that score with G-R Feed- 


THE GRISCOM-RUSSELL 


water Heaters, because in these units the differen- 
tial in water pressure between passes helps to keep 
the partition joints tight instead of tending to force 
them apart. The sketch tells the story. 


—} At the tube sheet joints 


83 Years of experience in building heat transfer ap- 
paratus have taught G-R how to make tube sheet 
joints /astingly tight. This unequalled experience 
... based on the results obtained in many hundreds 
of thousands of installed units . . . is your assur- 
ance of uniformly thorough tightness of all tube 
ends in every tube sheet. 


Write for bulletin describing G-R Feedwater 
Heaters in detail. 


CO., MASSILLON, OHI 


& 
Ce. a Ca 
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* POWER PLANTS also 
grow fast in Florida 


x 30,000 kw capacity of Tampa Electric Company’s 


Hookers Point Station, designed and constructed by Stone & 


Webster Engineering Corporation, was tripled in 1950 with 
the completion of a 60,000 kw extension. A further expan- 
sion, now under way, will raise the name-plate capacity of 


the station to 130,000 kw. 


The Hookers Point Station of the Tampa 
Electric Company, located on the Spark- 
man Channel, near the southeastern 
limit of the city. The first 30,000 kw 
capacity was completed in 1948. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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Consider these important advantages 


of a WESTERN PRECIPITATION CMP UNIT! 


——_— 


." 

I F YOU are planning the installa- 
tion of any type of fly ash recovery equip- 
ment—mechanical or electrical —it will 
pay you to investigate the extra advan- 
tages to be gained by installing a CMP 
Unit designed, engineered and con- 
structed under one responsibility by 
Western Precipitation Corporation— 
leaders in both electrical and mechanical 


recovery fields! 


Combines Mechanical and Electrical Advantages: 
A CMP (Combination Multiclone-Cottrell Precipi- 


tator) Unit combines—in one compact installation—both me- 
chanical and electrical recovery principles, so that maximum 
benefit is obtained from the advantages inherent in each 
method. The MULTICLONE section centrifugally cleans the gases 
of the larger and heavier fly ash particles (down to a few 
microns in diameter)... and the Cottrety Precipitator then 
electrically removes the very small particles remaining in the 
gases. This combination arrangement has important advantages: 


1. Using the Muttictone for 
cleaning out the heavier particles 
permits the bulk of the recovery 
peration to be performed with 
elatively low-cost equipment. 





. Using the Corrnext for final 
lean-up insures unusually high 
ecovery efficiency—approaching 
heoretically perfect, if desired— 
ith a high efficiency, compact 
recipitator unit. 
3. Each type of unit—Muttt- 
cLone and CotrreLt—can be ar- 
ranged for its most efficient ap- 
plication. MutticLones may be 


connected to each separate boil- 
er, if desired, and their draft 
requirement cut out when the 
boiler is down . . . while a central 
CoTrTrett handles all gases and 
operates at higher efficiencies, 
with continued low power cost, 
when one or more boilers are 
down. 

4. During soot-blowing periods, 
or while warming up cold boilers, 
the MutticLone efficiency usu- 
ally increases, preventing over- 
loads of detrimental carbon from 
reaching the CoTTREL. 


Only Western Precipitation Combines 
Multiclone and Cottrell “Know-How’—In ONE Organization! 


A vital factor in ob- 
taining maximum efficiency and 
economy in CMP installations 
is the proper balance of me- 


114 


chanical and electrical recovery 
equipment to the individual re- 
quirements of each application. 
Western Precipitation is unique 
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MULTIELONE 


in that it not only pioneered the 
commercial application of Cort- 
TRELL Electrica! Precipitators 
over 43 years ago, but also has 
been a leader for many years in 
the mechanical recovery field 
with its widely-recognized 
Mu tticione Collectors. 
Result—Western Pre- 
cipitation has the all-important 
“know-how” and experience in 
BOTH fields... .knows from first- 
hand experience how to fit the 
right equipment in the right 
place, to do your particular job 
--. and can provide the complete 


COTTRELL 


lation. Nete compactness 

of unit. (Above) Close-up 

of same installation. 
installation under ONE respon- 
sibility and ONE overall guar- 
antee! 

Let Our Experi- 
enced Engineers study your 
recovery requirements and make 
recommendations on the equip- 
ment best suited to your opera- 
tions. A wire, phone call or let- 
ter to our nearest office places 
this unique “Know-How” at your 
service, without obligation! 


Send for 


descriptive 
literature! 


W.ESTERN 


itation 


CORPORATION 


ENCINEFRS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 

COLLECTION OF SUSPENDED WATERIALS FROM CASES @ LIQUIDS 
Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 «+ 1 LoSALLE ST. BLDG., 1 N. Lo SALLE ST., 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 
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WATER FOR TRIPLE BOILERS 
INDIVIDUALLY TREATED BY SINGLE PACKAGE 


This %Proportioneers, Inc.% packaged sys- 
tem includes metering pumps, chemical tanks, 
motor starters, controls, valves, piping, and all 
auxiliary equipment — compactly arranged as 
a single unit. Treating chemicals are fed auto- 
matically in proportion to service load on each 


boiler. This “Triplet Package” is supplied com- 


plete —a single responsibility for your chemical 
feeding system. We can also supply systems 
for treating one, two—or any number of boilers: 
chemical feeding systems for any power plant 
from the largest high pressure installation to 
the smallest low pressure job. For recommenda- 


tions call in % Proportioneers, Inc. %. 


Write for Brochure SM 9020 


“Treatment of Water for Boilers” and Bulletin CAT. 


Write to %PROPORTIONEERS, INC.%, 385 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries, 
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DOUBLE DUTY 
with 
DUAL TORQUE TUBE 





ch 
r 


Type 888 reversibie Torque Tube 
Housing permits the installation 
of two torque tubes —permits the 
use of another pilot or switch 
Thus One Type 888 Liquid Level 
Controller can also operate an 
alarm, contro! an electric circuit, 
Operate two pilots, contro! an 
additional electrically operated 
valve in event of pneumatic sup- 
ply tailure or other emergency. 


S:B 


CLIMAX 
LIQUID LEVEL CONTROL 


TYPE 888 


Any level control is accurate when first set— 
but BS&B's new Climax Type 888 Liquid Level 
Controls are consistently accurate! Whether 
the liquid level range is 4%” or 120’—the CONE 
PIVOT suspension point of the new Climax 
888 is friction free—largely self-compensating 
for misalignment—does away with the stick- 
ing action of outboard bearings or the climb- 
ing of knife edges. 

To inspect or replace the cone point— 
external positioning makes the job a matter 
of minutes. 


TYPE 888 TORQUE TUBE is stronger, 
heavier and made of INCONEL—the material 
found most corrosion resistant under torsion 
stresses. (Other alloys available in stock for 
special conditions.) The torque tube shaft is 
rigidly centered by a friction-free bal! bearing. 


HEAVY TORQUE TUBE helps provide longer 
life—permits the employment of heavier dis- 
placement elements with high safety factor 
and wider gravity range application. 


time for inspection 


ANY TYPE EQUALIZING 
CONNECTION 


—vertical, horizontal, combination of 
both, are available. 





VACUUM BREAKER DIRECT CONTACT HEATER 
2 AND VENT CONDENSER 


STEAM INLET —_ 


as ro 


DEAERATOR—_ nate ~ 

DEAERATED WATER STORAGE os 7 
Nee 

DEAERATED WATER OUTLET ~ \ 7 

TO ZEQUTE = \ 


ZEOLITE WASH WATER 
SUPPLY ~ 


ZEOUTE WASH WATER 
RECLAIMING COMPARTMENT 


ZEOUTE WASH WATER 
T om 
RETURN ~~ 


SLURRY CONCENTRATOR 


VALVE SIGHT 
GLASS —__ 





BRINE DISTRIBUTER 
SOFTENER —_ 

BRINE TANK ———— 
By-Pass —————> 
TREATED WATER 

HOT ZEOUTE BED 


WASH WATER CIRCULATING PUMP 
EMERGENCY SLUDGE VALVE 


ATMOSPHERIC VENT — CHEMICAL APPLICATOR 


WATER BOX WATER INLET 


CONTROL VALVE 


REUIEF VALVE 


_- CHEMICAL AND WATER 
MIXING ZONE 


_—WATER LEVEL FLOAT CONTROL 


——— CHEMICAL LINE 


———— SLURRY BED 


AUTOMATIC PROPORTIONAL 
SLUDGE VALVE 


PROPORTIONING METER 


/ 


TIME INTERVAL 
_/ RELAYS 


_-RAW WATER INLET 
* 





_- DECANTING GEAR 
AND LEVEL GAUGE 





CHEMICAL 
DECANTING TUBE 


CHEMICAL 


CIRCULATING 
———PUMP 


CHEMICAL UQUID DIFFUSER 
CHEMICAL DILUTION AND PUMP SUCTION BOX 


CHEMICAL PUMP 


Here’s how to make water softening 
a soft job for you 


You have less to do . . . to worry about . . . to pay 
for—when you use Worthington’s revolutionary Hot-Z 
Slurry-Type Deaerating Water Softener. 

It combines all the best features of Hot Process and 
Zeolite, plus these Worthington-originated features: 
No more scaling trouble. Direct-contact vent condenser 
eliminates scaling trouble experienced with old-fashioned 
shell-and-tube types. 

Supervision reduced. Concentrated sludge is removed 
automatically and proportionately to water volume. 
Assures uniformity. Hydraulic chemical mixer assures 
uniformity of chemical strength. Also saves space. 
Easier cleaning of valve-type wash water sight glass. 
Better deaeration. Steam-jet deaeration is simpler, gives 
better efficiency—removes oxygen to .005 cc per litre. 


ye S 


be es ee ww we ee we we we ew we we 


WATER CONDITIONING 


Werthington Makes More of the Equipment for All Types ef Water Conditioning Systems 


Independent backwash system. Built-in annular wash 
water compartment provides clear hot water for back- 
washing and reclaims it without affecting operating 
velocities in treating zone. This feature not only pays? 
off in systems employing filters, but also is ideal for 
backwashing the ht zeolite. 

You also save because Worthington Hot-Z Systems” 
operate on low-priced lime and salt. The average in-7 
stallation saves enough in chemical costs to pay form 
itself in 3 years! é 

Get all the facts! i 

It will pay you to investigate the Worthington Hot-Z Sys- 
tem thoroughly. Tell us your conditions of service and get 
our recommendation in terms of dollars and benefits. You'll 
find there’s more worth in Worthingtcn. Worthington Pum 
and Machinery Corporation, Water Treating Section, Dun4 


nellen, N. J. 


(acne aaa as a ai i ae eh 4 mmm ith ce fo DS SO 


wo RTHINGTON 
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« ) KEEP YOUR OILS IN FIGHTING TRIM! 


We WV) Every drop of insulating oil or turbine oil is a con- 

ji - or: stant target for contaminants. Both oils are game 

gas fighters, but they don’t last long when “Killer” 
contaminant gets in his Sunday punches. 


The best break the “Killer” likes 
is to have “Battling” oil come 
back into the fight ... round 
after round ... with no period 
of rejuvenation in between. 


With Bowser in the “Battler’s” 
corner, he wins ... every time! 


INSULATING OIL 


Bowser conditioners keep transformer 

insulating oil in top fighting form. Be- 
tween every round of the perpetual contest with 
air, moisture, dirt and corrosive acids ... every 
drop is completely dehydrated, degasified, stabi- 
lized and cleaned. 


Oil dielectric is restored above 35 k.v. in a single 
pass aad transformers remain energized during the 
process. Less standby equipment is needed . 

one man and a truck-mounted conditioner can 


Portable Bowser insulating oil conditioning unit 
for transformers, circuit breakers and switches. maintain a widespread substation system. 


TURBINE OTL 


Turbine oils have to put up an espe- 
cially tough fight against these 8 
“killers”... 


Turbulence Metallic Contact 
Air Entrainment Inhibitor Removal 


Moisture Contact Fly-ash 
Heat Dust 





None of them has a chance when a Bowser tur- 
bine oil conditioner is on the job. Costly shutdowns 
are avoided .. . bearings last indefinitely. 


Bowser turbine oil conditioner serving a 52,000 
c.f.m. turbo-blower 


& A new Bowser booklet thet tells all... shows all... . is yours for the asking. 
Write te Bowser, Inc., 1351 Creighton Avenue, "Fort Wayne 2, Indiana 
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Will Corrosion, Carryover 
or Tube Failure 
Tie-Up Your Boilers 
This Month? 


Whether you operate high or low pressure boilers. . . 
corrosion, carryover and tube failures are mighty ex- 
pensive. . .not only in tube replacement and installation 
costs, but in loss of valuable production time. 

These photomicrographs show how proper treatment 
can reduce tube failures. 














On this tube from a high pressure boiler 
iron oxide particles have deposited as magnetic iron 
oxide “‘scale.”” Even when distilled make-up is used, 
this type of deposit frequently occurs, causing tube 
failure. Although the conventional alkali-phosphate- 
organic treatment was used, it did not prevent de- 
posits from adhering. 


This is a tube operating under similar 
conditions except that the ‘boiler water has been ~ 
J brewster: treated with Drew Complete Boiler Water Treatment. | 
REW OrGANICcS folder N ‘ : 
describing the use of This treatment chemically alters iron oxides—and 


organics in modern boiler other types of deposit formations. It makes them 
water treatment. Write a ‘ 
non-adherent and eliminates costly tube failure. 


Whether you operate high or low pressure boilers... whether your tube failure 
are caused by iron oxides or any other type of deposit ... you’ll find that Drev 
can provide a practical, economical solution to your water conditioning problems 
Thoroughness of investigation, proper treatment and frequent service have mad 
Drew one of America’s fastest growing water treatment companies. 


Power Chemicals Division DREW 


E.F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 


Uationwide Service in Godler Water and Cooling Water Conditioning 


PRODUCTS 
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Warren Horizontal Duplex 
W arren-Quimby Hydraulic Pump 
Gear-in head Screw Pump 








Warren Condensate Pump 


WARREN PUMPS 


Maintain efficiency Operate at low cost e Are long-lived 


CENTRIFUGAL 
Single and Multi-stage 
Pressure range: Up to —_ P. 2S s 
Capacities: Up to 50,000 G 
Types: Horizontal and Sod 
Impellers: Open or Enclosed 


RECIPROCATING 
Horizontal and Vertical Single Piston 


Horizontal and Vertical Duplex Piston 
Single and Duplex Outside Packed Plunger 





Single, Duplex and Compound Hydraulic Weislitiiebie Ecnel Geer : 


Warren Type “L” Single-Stage Seam Meat Vase 
Single-Suction Liquor Pump Automatic Pump and Receiver, etc., etc., and Bearing Rotex Pump 


WARREN-QUIMBY SCREW PUMPS 
Gear-in-head and Extermal Gear and Bearing 
Capacities: Up to 3000 G. * 

Pressures: Up to 200 P.S. I. on low viscosity 
liquids; practically unlimited on 
high viscosity liquids 

Horizontal or Vertical Mounting 

WARREN-QUIMBY ROTARY PUMPS 

Gear-in-head and External yt and Bearing 

Capacities: Up to 1 

Pressures: Up to 250 P. S. ” 

Horizontal or Vertical Mounted 


Warren Type DBL, Single-Stage Warren Two-Stage Volute 


; S i lem t Warren Engi- 
| Send your pumping problem to us; 9 Centrifueal P 
Double Suction, Centrifugal Pump neers will recommend the right pump for the job Se Te 


P.26 


WARREN STEAM PUMP. COMPANY, INC. 


WARREN, MASSACHUSETTS 


Warren . and 6-Stage Warren Horizontal’’’Realwear 
Centrifugal Pumps Duplex Piston Pump 


Warren ‘’Compacunit’’—4 Types—42 Sizes 
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Turbine is a Sing] 
©OMposition Steel, in 
S€Mi-circular bucke 
are no Sepa 

Or work oy 


Wheel. Thj Proce: 
times until Practically all o 
has " Utilized. 


December. 19 1—PO R E | EERI =a icagO llinois 
’ Cc g ’ 
5 





ote 


) 
| 
| 


Below is shown 
a Hydromatic 
Valve ar- 
ranged for 
automatic 
opera- 

tion 


con 
ZEOLITE 
SOFTENER, 


Write for a copy of this 

32-page publication 
(No. 4520) describing not only the Cochrane Hydro- 
matic Single Control Valve, but also, in complete detail, 
the Cochrane Sodium Zeolite Softener. A separate publi- 
cation (No. 4530) describes Cochrane Hydrogen Zeolite 
Softeners. Mention which type you are interested in. 


COCHRANE CORPORATION 
3123 N. 17th Street, Philadelphia 32, Pa. 


In Canada: Canadian General Electric Co., Litd., Toronto 
In Mexico: Babcock & Wilcox de Mexico: S. A. Mexico City 
In Europe: Recuperation Thermique & Epuration: Paris 


In Canada: Canadian General Electric Co., Ltd., Toronto + In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City + In Europe: Recuperation Thermique & Epuration, Paris 


HYDROMATIC 


SINGLE CONTROL 


Bs 
NE important feature of 
Cochrane Zeolite Softeners 
and Filters is the Hydromatic Single 

Control Valve replacing the usual 

“valve nest’’ or rotary disc single 

control valves of other equipment. 

It has the following advantac es: 

1. It is pilot-operated ...easy to 

operate. 

2. Soft, single-seated individual 

valves insure drop-tightness. 

3. Six positions—-four normal, one 

shut-off, one for draining. 

4. Individual valves easily acces- 

sible and replaceable. 

§. Automatic and adjustable back- 
wash and rinse 
controls elimi- 
nate need for 

concrete 


Exploded view of 
Hydromatic Valve 
with Front Distributor 
detached showing 
detail of valve. 








Diesel lubricating oil that has been cleaned by a De Laval 


“Puri-Filter” is so clean that you can read a book through a test 
tube full. The oil is visibly clean —no dirt ...no water... no 
colloidal carbon! 

The “Puri-Filter” cleans oil two ways: (1) by centrifugal 
force, (2) by micronic filtration. First the De Laval centrifuge 
removes solid impurities and water, storing the dirt in the bowl of 
the machine and continuously discharging the water to waste. 
Then the lubricant is further purified by means of the filters which 
remove the specks of carbon that are lighter than the oil itself. 
You know that the oil going back to the crank case is clean. 


De Laval “Puri-Filters” are complete, ready-to-run units. 
They are available in various capacities. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 0 ¥ 
J P W ub VN) 7 


ICATING OL 
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COPES ‘Ti-id WATER ALARM 


as simple and dependable 
as the COPES 
expansion tube 


= a new Hi-Lo Water 
Alarm, based on exactly the same 
established principle that has 
made the COPES Feed Water 
Regulator so successful for the 
last fifty years. On both stationary 
and marine boilers, it gives trou- 
ble free dependability at all work- 
ing steam pressures. Simple, fool- 
proof and maintenance-free. 
Compact and self-contained. 
Easily installed without special 
supports or complicated piping— 
with or without a water column. 
COPES Hi-Lo Bulletin 493 tells the full story. 


Water Alarm in Write for it 
service since 1950 
on a 1500-psi C-E-S 


steam generator at 


Trenton Channel Power Plant of NORTH ERN EQUI PMENT DIVISION 
The Detroit Edison Company. 
CONTINENTAL FOUNDRY & MACHINE COMPANY 
1212 GROVE DRIVE « ERIE, PENNSYLVANIA 


The COPES Hi-Lo Alarm uses no bellows, no 
diaphragms, no weights, no floats, no differential 





pressure devices. It has no internal parts to 
corrode or wear. Standard audible signal is a 
horn; standard visible signal, lights. Other types 
of signal can be furnished as desired. 


RR A OA AT 


FEED WATER REGULATORS 
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IT’S 


PACKED WITH 
SATISFACTION 


WHEN IT’S 
PACKED 


WITH R/M 
PS 


You will find Raybestos-Manhattan 
packings and gaskets in machines 
like this reciprocating boiler-feed 
pump, and in practically every other 
type of fluid-handling equipment in 
industry. The long line of R /M pack- 
ings and gaskets is relied on by 
experienced engineers, not only for 
pumps, but for valves, compressors, 
expansion joints, hydraulic rams, and 
wherever trouble-free service is essen- 
tial. The R/M distributor near you 
will gladly help you select the right 
packing or gasket for your needs. Or 
write for the R/M Packing Catalog. 
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PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn. Manheim, Pa. 


No. Charleston, S.C. Passaic, N.J. 
RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings + Asbestos Textiles + Mechanical Rubber Products 
Abrasive and Diamond Wheels « Rubber Covered Equipment + Brake Linings + Brake Blocks © Clutch Facings 
Fan Belts * Radiator Hose * Powdered Metal Products + Bowling Balls 
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These Bailey Boiler Controls at the Chicago Pneumatic 
Tool Company's new plant in Utica, N. Y. insure efficient 
operation of three 25,000 Ib per hour, 100 psi, spreader 
stoker-fired boilers 





How to INCREASE 


/ 


the Efficiency of YOUR 


/ BOILER-ROOM DOLLAR 





Before you get steam you've got to spend 
dollars —so dollars are a form of energy. 

And if your boiler-room dollars are invested 
in equipment that isn’t working efficiently, 
economically, your “investment” is poor. 
That’s where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 
“boiler-room investment efficiency”: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control: we offer complete 


boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
sales-service engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, you owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We’re proud to stand on 


our record: “More power to you!” 
. A-111-0 


IVANHOE 
10, 


1040 
CLEVELAND 
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Power Planning —for the Years Ahead 


Worthington Turbine Generators for Two Harbors Power Plant 


This is how the City of Two Har- 
bors, Minnesota met expanding power 
and light requirements and found the 
answer to economical power plant 
operation. 

In 1948 the city installed a Wor- 
thington 2500-kw turbine generator. 
This machine operates in parallel with 
other units already installed in the 
power plant. 

As the electrical demand grew, a 
survey showed that another power- 

roducing unit was needed. Again, a 
orthington turbine generator was 
selected. The new 3500-kw Worthing- 
ton unit, to be installed next year, 


will supplement the existing power 
plant equipment. With this latest ad- 
dition, the City of Two Harbors will 
be fully equipped to handle all its 
power and ight needs for many years 
to come. 

Worthington builds steam turbines 


in all types and sizes—and turbine- 
generator sets up to 10,000 kw. For 
proof there’s more worth in Worthing- 
ton, call our nearest office or write to 
Worthington Pump and Machinery © 
Corporation, Steam Turbine Divi- ~ 
sion, Wellsville, New York. 
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HERE IS HOW 
REVERSE FLOW WORKS 


Reverse flow sluice gates on divided water 
box condensers work the same in 

halves but independently of each other. 
Right side: normal flow. Water enters 
divided water box in valve chamber “A” 
with lower port open. It flows through 
pass “C” to end of condenser, back 
through pass “B” and out through left 


port . 

Left side: flow is reversed. Valves at 
inlet “A” and discharge “D” are changed 
to permit water to flow through “B” and 
back through “C” in the opposite direc- 
jon nt then out through the left port 
o . 








CLEAN DEBRIS FROM CONDENSER TUBE SHEETS 
WITHOUT DOWNTIME OR LOSS OF VACUUM 


C. H. Wheeler “Reverse Flow” Condenser design 
provides a powerful self-cleaning flushing force 
by the simple procedure of reversing the flow of 
water through the tubes. Electrically or hydrauli- 
cally controlled sluice gates accomplish in 
minutes cleaning that consumes hours of down- 


time when removal of debris is done by hand. 
Power plant modernization calls for the efficiency 
and uninterrupted operation of C. H. Wheeler 
“Reverse Flow’ Condensers. You don’t need 
costly water straining apparatus. Send for latest 
bulletin #410. 


STEAM CONDENSERS-STEAM JET EJECTORS--COOLING TOWERS-VACUUM REFRIGERATION-HIGH VACUUM EQUIPMENT 
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C. H. Wheeler Steam Jet Ejectors are the 
development of 35 years of pioneering in 
this field. Known as “Tubejets,” these 
vacuum pumps have no moving parts. Hence, 
they are simple to operate, require almost no 
maintenance and last longer. Modern Power 
plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum 
requirements of steam condensers. Special 
arrangements of standard Wheeler ejector 
assemblies can be provided for any unusual 
installation or performance requirements. 
Catalog #1462 gives you detailed descrip- 
tions and some useful temperature and pres- 
sure conversion tables. Write for it. 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR 
HIGH PRESSURE AND HIGH SUPERHEAT 


COOLING TOWERS THAT MEET GUARANTEED 
PERFORMANCE FOR CHILLING CONDENSER WATER 


With C. H. Wheeler Steam Condensers and 
C. H. Wheeler Tubejet Vacuum Pumps, the 
up-to-date power plant completes its quest 
for greater efficiency and economy of opera- 
tion with the erection of one or more C. H. 
Wheeler Cooling Towers. 
The finest California Redwood goes into 
the timbers, filler and casing of C. H. Wheeler 
towers with no stinting on thickness or foot- 
age. Built to withstand hurricane winds up to 
100 mph, with guaranteed water cooling 
performance, including guaranteed air de- 
livery for all fans. Each tower is specifically  C. H. WHEELER COOLING TOWER AT MISSION ROAD 
engineered for your job and custom built to POWER PLANT, Sen Antonie, Texes 
assure you Satisfactory service for genera- 
tions to come. Various methods of sheathing 
and design provide good architectural har- 
mony where desired. Write for the name of 
your nearest C. H. Wheeler representative. 


C. H. WHEELER MANUFACTURING CO. 


1802 Sedgley Avenue, Philadelphia 32, Pa. 








Representatives in most principal cities 


“—MICRO-PARTICLE REDUCTION MILLS—MARINE’ CONDENSERS AND EJECTORS—DECK MACHINERY 
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BUY REGULATION 





PRESSURE REGULATORS 


REGULATORS 
REGULATORS OR BREAKERS 


WHEN you spend money for a reducing valve, a tempera- 
ture regulator, a pump governor, or any other type of auto- 
matic valve, what you're actually buying is regulation—not 
just a valve. 

Today it is important to pick the right valve the first time. 
Because, with the increased demand for all types of equip- 
ment, you may not get a second chance. 

It should be right 3 ways: 1) . . . to give you the regula- 
tion you need. 2) . . . to give you years of service. 3). . . to 
require the least down-time for repairs. 

Foster Valves meet the requirements: 


1) . . . There’s a type and size of Foster Automatic Valve 
for every service requirement, so that you can 
get the regulation you need without makeshifts. 


For more than 70 years Foster has been build- 


ing valves that stand up. Many have been in 
constant service for thirty years and more. 


.; 


Foster Valves are designed so that when normal 
inspection and overhauls are required, accessi- 
bility makes the job quick and easy. 


ee 


Foster Engineers are qualified and ready to help you get 
the right valve. 


Buy Foster 


CUSHION CHECK VALVES 
TEMPERATURE 

VACUUM 
FLOW TUBES 


RELIEF AND BACK PRESSURE VALVES 
ALTITUDE VALVES FAN ENGINE REGULATORS PUMP GOVERNORS 
FLOAT AND LEVER BALANCED VALVES NON-RETURN VALVES 
STRAINERS SIRENS SAFETY VALVES 








DEAERATOR HEAT BALANCE 
(Continued from page 75) a. 


Step 3. Divide the perpendicular dis- 
tance between the origin and the line 
AB in 10 equal spaces, draw reference 
lines for heater output of 270,000 Ib 
per hr, 240,000 lb per hr, etc. 


Step 4. Obtain the point C, its dis- 
tance from the origin corresponding 
be 
a(b +c) 

_ , 48.3 x 960.1 _ 
OC = 300,000 x Tera x 10084 ~ 
82,051 lb per hr 
and draw the connecting line from 

C to B. 


Step 5. Determine the steam flows 

required to develop rated capacity 

with maximum make-up flow only, 

and with maximum condensate flow 

only, respectively, as to be: 

Min steam flow: 300,000 — 285,630 
= 14,370 lb per hr 


to the make-up flow of kx 


| Max steam flow: 300,000 — 255,291 


= 44,709 lb per hr 

Connect A and B by a straight line, 
draw the inclined scale for steam from 
zero to 44,709 lb per hr in point A, 
and calibrate the line AB by means 
of the inclined scale. 

The heater state triangle as ob- 
tained yields solutions to all ques- 
tions arising in heat balance com- 
putations, the sizing of auxiliary 
equipment to the heater as pipe lines, 
relief valves, steam admission valves 
ete. 

Three typical examples with refer- 
ence to Fig. 2 are presented for the 
typical heater, analyzed in the fore- 
going. 

Example I. Having 90,000 lb per hr 
of make-up water available, deter- 
mine the condensate flow and steam 
flow required to produce rated feed- 
water output. 
Solution I. Draw lines 1-2, 2-3 and 
read from scales 
25,000 lb per hr of steam 
185,000 lb per hr of condensate 


Srample IT. Having 160,000 lb per hr 

of condensate available, how much 
steam and make-up are required to 
produce 255,000 lb per hr of feed- 
water? 


Solution II. Draw lines 5-6, 6-7 and 
read from scales 

74,000 lb per hr of make-up 

21,000 lb per hr of steam 
Example III. Having 25,000 lb per hr 
of steam available from auxiliaries, 
how much condensate and make-up 
are required to produce 225,000 lb 
per hr of feedwater? 
Solution IIT. Draw lines 9-10, 9-11, 
and read from scales 

81,700 lb per hr of condensate 
118,300 lb per hr of make-up 

Example IV. What fraetional capac- 
ity will be developed by the heater, 
when operated under conditions rep- 
resented by point C? 


Solution IV. The make-up flow of 
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WICKES 
shot asdembld powte 


FOR YOUR STEAM 
GENERATING NEEDS 


Steam power in a compact, efficient shop- 
assembled unit, custom-engineered to 


your exact steam generating require- 


dint Smateniienti, i! 





ments, ready for i 
Wickes Type A Steam Generator is a 
steel-encased unit complete with baffles, 
refractories, pressure parts and firing 
equipment, designed to conserve head- 
room and floor space. Each furnace wall 
is ao separate steam generator as well as 
an integral part of the boiler. There are 
no complicated headers or circulating 
tubes to require frequent maintenance or 
repair. Wickes Type A shop-assembled 
boilers are engineered for pressures up to 
900 psi. with sustained steam production 
up to 35,000 Ibs. per hour at 20 to 330 


nominal h.p. 


Wickes can also fill your requirements for 
steam generators up to 250,000 Ibs. per 





hour and 950 psi. — all types of multiple 


to any standard 





drum boilers adaptabl 


method of firing, oil, gas, single retort 


THE WICKES BOILER COMPANY underfeed or spreader stoker. Write to- 


DIVISION OF THE WICKES CORPORATION day for descriptive literature on Wickes 
complete line of steam generating equip- 


S AGINA Ww, MICH! SG AN ment or consult your nearest Wickes rep- 
resentative. 
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RRC 


VALVES 


NO. 6056 


Here is a Premium Valve 
that is NOT premium priced 


CHECK THESE DESIRABLE FEATURES: 
@ Bolted bonnet construction 
@ Heat-treated and hard chrome plated stainless steel wedge 
@ Stainless steel gland eye-bolts and nuts 
@ Two-piece gland and follower 
@ Tongue and groove bonnet joint 
It’s well designed. It’s low priced in its field. 
See your R-P & C distributor or write nearest R-P & C district office. 


R-P & C VALVE DIVISION 
A CM AMERICAN CHAIN & CABLE 


82,051 lb per hr, computed in Step 4, 
| is capable of absorbing 14,370 lb per 
| hr of steam. Therefore, the fractional 

capacity at point C is 

82,051 + 14,370 

300,000 

Sometimes heater specifications 
include conditions limiting the flow 
|of one, two or all constituents, ad- 
mitted to the heater. Conditions of 
this kind do not affect the procedure 
of obtaining the basic heater state 
| triangle, outlined in the foregoing. 
| In the case of the assumed heater, 
|for instance, the specification may 
require the steam flow not to exceed 
|35,000 lb per hr, the reason being 
that no larger steam flow can be made 
available from the auxiliaries. 

For this case, the heater state tri- 
angle may be obtained in the normal 
way, disregarding completely the lim- 
iting conditions imposed by the speci- 
fication. Due to the limited range of 
the heater, however, no operation 
can occur under conditions repre- 
sented by points located beyond the 
| 35,000 lb steam line, FG. 

Therefore, only straight lines and 
intersections can be considered within 
the area OGFB, representing the ac- 
tual entire range of the specified 
heater operation. 


ATOMIC POWER PLANT 

(Continued from page 72) 
the results with the operating costs of 
fuel-fired plants. In all such cases the 
high cost of the uranium has been a 
vital limiting factor in appraising the 
overall feasibility of such plants. 
Uranium is a scarce material and the 
cost, understandably, is high. 

If, however, reactors can be built 
which will generate power while at 
the same time producing fissionable 
material, then the element of ura- 
nium cost disappears. The fissionable 
materials will have to be produced 
regardless of the type of reactor used. 
At present the very low temperature 
reactors of the type installed at Han- 
ford are used. The heat, that is, the 
power developed, is thrown away. 
By raising the temperature, however, 
the power can be utilized. Since no 
more uranium is used, the uranium 
cost remains the same. 

It is conceivable, therefore, that 
|in the years to come, we will see 
power plants built by private inter- 
jests consisting of low or moderate 
temperature reactors from which 
| power can be recovered for general 
| commercial use, and at the same time, 
| the fissionable material would go to 
| the military. Such plants would, of 
course, be built and operated under 
| the supervision of the Atomic Energy 
Commission. The Commission would 
supply the fuel, that is, the uranium, 
or thorium, if the breeder idea proves 
|successful and, of course, the Com- 
|mission also would receive the fis- 
sionable material produced. The 
power company would sell the power. 
Such combination plants would sup- 
ply increasingly large amounts of the 
|country’s power. The thermal effi- 


32.14 per cent 
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ciency of these plants would be of far 
less importance than their nuclear 
efficiency, i.e., the ratio of fissionable 
material output to raw material 
input. 

A very important factor in the 
future development of atomic power 
is the breeder reactor. As carried on 
at present in the Hanford reactors, 
the fission of U-235 nuclei results in 
the formation of plutonium nuclei 
(Pu-239). The maximum rate of plu- 
tonium production is, therefore, de- 
pendent upon the amount of U-235 
available and also upon the efficiency 
of production. The amount of U-235 
available is not large, being only 0.72 
per cent, or about one part in 139, of | 
ordinary uranium. Uranium-235 re-| 
leases an average of 2.5 neutrons per 
thermal neutron fission. Only one of 
these neutrons, on an average, need 
be effective in converting a U-238 
nucleus into plutonium to give a rate 
of plutonium production equal to the 
amount of U-235 undergoing fission. | 

The remaining 1.5 neutrons, pro-| 
vided they are not wasted, could| 
bring about fission in other U-235) 
nuclei and thus the reaction would | 
be sustained. If no neutrons were| 
wasted, one neutron from each fission 
would go to sustain the chain reaction | 
and 1.5 could go to the manufacture | 
of 1.5 nuclei of fuel to replace the| 
one burned. Theoretically, therefore, | 
breeding is possible, but, so far, in| 
practice such efficiencies have not 
been attained. An experimental | 
breeder reactor is now being com-| 
pleted at the Reactor Testing Station | 
in Idaho but it probably will be some | 
time before specific data of breeding | 
can be obtained. The high-tempera- | 
ture power breeder reactor, which | 
would utilize substantially all the| 
heat and all the fuel, must be re-| 
garded as the logical objective and} 
challenge to the atomic industry in| 
the years immediately ahead. 

The successful development of the 
breeder reactor would greatly in- 
crease the amount of fissionable ma- 
terial at our disposal, but whether or 
not breeding becomes possible, the 
fact remains that in the conventional 
production of plutonium, tremendous 
quantities of heat are evolved and in 
a properly designed reactor, this heat 
could be used to produce steam for 
operating ordinary steam turbines. 

Since this heat is a by-product of 
the production of plutonium, the 
question of high thermal efficiency is 
not important, and for this reason | 
it will be expedient to operate the} 
combination material power reactors | 
at moderate temperatures, since the 
use of high temperatures and pres- 
sures would introduce additional | 
difficulties. 

It might be argued, that in view of 
the present high state of development | 
of steam power engineering, utilizing | 
steam pressures up to 2300 psi and | 
temperatures of 1050 F, it would be a 
retrogression to return to steam 
plants with pressures of, say, 450 psi | 
and temperatures also around 450 F. 
In recent years progress in steam en- 


| 
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CENTRIFUGAL BOILER FEED 


You Specify — The capacity, tem- 
perature and pressure. 
Pacific Will Specify — The most 


efficient size and the correct ma- 
terials. 


You Will Receive from Pacific — 


A custom built pump with pres- 
sure castings, hydrostatic tested... 
each part precision finished and 
inspected . . . one-piece impellers, 
dynamically balanced... perform- 
ance tested and shipped with parts 
protected with rust inhibitor. 


Write for Bulletin No. 109. 


HUNTINGTON PARK, CALIFORNIA 


PACIFIC 
TYPE WBF 


cows 


PACIFIC TYPE ABF 


PACIFIC TYPE JBF 


BF-13 


Export Office: Chanin Bidg., 122 E. 42nd) St., New York * Offices in All Principal Cities 








Yes, you canuse a DART 


Over and Over Again 
and it still stays tight! 


This True Ball Joint Makes the Difference 


When you buy a Dart Union you're truly driving a 

tight bargain! 

Because Darts can be used over and over again 
you get a bonus in extra service — for years. 


Because they tighten easily — and stay drop tight, 
installation is easier and nuisance maintenance and unnecessary 
service calls are avoided. You can thank the heavier construction of a 
Dart and spherical grinding to a true ball joint for this. 


Because body and nut are made of practically in- 
destructible, air-refined malleable iron, and bronze is used for both 
seats — the outside withstands abusive wrenching and stress, the in- 
side, corrosion and pitting. 


Just try one Dart and you'll be sure to go 100%, 


Dart! You'll notice the difference! s 
=> 
= 
> 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co.— Distributors 
Boston New York Pittsburgh 


cnt 


UNIONS 


gineering has been in the direction of 
smaller, more compact, highly con- 
centrated units, and, so, in reverting 
to the use of large, low pressure units, 
we would be, in effect, retracing our 
steps. However one may feel about 
this question, the deciding factor will 
be one of economics, and if it can be 
shown that in the process of produc- 
ing fissionable material for military 
purposes, enormous quantities are 
available in the form of low level heat, 
means will be found to utilize them. 
Once such combination low-pressure 
plants are established, gradually 
there will be development toward the 
design of higher pressure, higher 
temperature plants, and in time also 
to the high-temperature, high-pres- 
sure breeder reactor plant. 


Meu 


ENGINEERING BOOKS 


Code for Pressure Piping by Section 
| Committee B31, No. ASA B31.11-951; 
101 pages; illustrated; size 84 by 11 in.; 
|eardboard binding; pubished by The 
American Society of Mechanical Engi- 
neers, 20 W. 39th St., New York 18, N. Y.; 
price $3.50. (Order through Publication 
Sales Dept.) 

This is the latest revision of the Code 
that is accepted throughout the power 
field as the standard of design and opera- 
tion of pressure piping. 

The book contains all the sections of the 
| Code: — Section 1— Power Piping; Sec- 
tion 2 -— Gas and Air Piping; Section 3 
Oil Piping;; Section 4— District Heating 
Piping; Section 5 — Refrigeration Piping; 
and Section 6 — Fabrication Details. 

Included with the Code is a separate 
copy of the Standard Qualification for 
Welding Procedure and Welding Operator, 
Section IX, ASME Boiler Construction 
Code, 1949 Edition. 


Internal Combustion Engines, by Les- 
ter C. Lichty; Sixth Edition; 598 pages; 
illustrated; size 6144 by 914 in.; cloth; pub- 
lished by McGraw-Hill Book Company, 
330 W. 42nd St., New York 18, N. Y.; 
price $7.00. 

This Sixth Edition of this well-known 
book is a major revision in which the more 
difficult parts of the previous edition have 
been simplified, some of the old and ques- 
tionable material has been eliminated and 
| considerable new material has been added. 

Develepment of the gas turbine, jet and 
rocket engines has necessitated inclusion of 
| the Lenoir and Brayton cycles, which were 
not of much interest before the second 
| World War. The air-standard analysis is 
| used to explain all important cycles and 
there is good discussion of the actual com- 
bustion process, using the combustion 
charts of Hersey, Eberhardt and Hottel. 

The book is a very practical treatment 
of the whole subject and does not require 
use of higher mathematics for under- 
standing. 

It covers the subject in the following 
chapters: Internal Combustion Engine 
Process; Thermodynamics for Engine 
Analysis; The Combustion Process; Air 
Standard Cycle Analysis; Internal Com- 
| bustion Engine Process Analysis; Devia- 
|tions from Ideal Processes; Fuels; Com- 
| bustion Knock and Knock Rating; Car- 








December, 1951—POWER ENGINEERING—Chicago, Illinois 








buretion and Fuel Injection Manifolds and 
Mixture Distribution; Valves and Valve 
Mechanisms; Ignition of the Charge; 
Combustion Chamber Design; Engine 
Lubrication; Heat Transfer and Engine 
Cooling; Engine Performance; Mechanics 
of Principal Moving Parts; Engine Vibra- 
tion and Balance; and Engine Design. 


Methods of Analyzing Coal and Coke, 
by A. C. Fieldner and W. A. Selvig, Bulle- 
tin 492; 51 pages; illustrated; size 8'4 by 
11 in.; paper binding; published by Bureau 
of Mines, U. 8. Department of Interior, 
obtainable from Superintendent of Docu- 
ments, U. 8. Government Printing Office, 
Washington 25, D. C.; price 50 cents. 
This paper, first published in January 
1912 as Technical Paper 8, went through 
various revisions and enlargements to in- 
corporate improvements and modifications 
in laboratory procedures as well as new 
methods. The present bulletin includes 
changes in determination of carbon and 
hydrogen by means of electrically-heated 
combustion furnace, methods for deter- 
mining the agglutinating value of coal and 
the free-swelling index of coal, and the 


tumbler test for coke. The Bulletin dis- . tai 

cusses methods of analysis in detail and GREEN FANS .. . Used by Many Leading Utilities 

should be very helpful to all persons 

interested or concerned with it One significant fact about Green Fan Installations at the New 

- on - Orleans Public Service Plant is that two different boiler manu- 
port on and Gas Engine Power : . . 

Costs for 1949, by Subcommittee on Oil facturers were involved . . . two different types of boilers but 

- ~ Engine Power Costs, Oll and Gas Green Draft Fans for all three boilers. Each boiler has two Green 

ower Div., American Society of Mechani- 

cal Engineers, H. C. Major, Chairman; Induced Draft Fans and one Green Forced Draft Fan. 

pe we og? Ic td yy therengy,.” When a concern has specialized on an important piece of 

publishec yy the American Society 0 . . . 

Mechanical Engineers, 29 W. 39th Street, power plant equipment for many years, that firm is rightly called 

' York hag tee Y.; price $2.50. the “authority” on the subject. This is the position of Green 

118 is the st report on this subject ° ° . 

teem the Chomnibinnnad besten hes me Fuel Economizer Co. in the field of mechanical draft fans. The 

extended to include operating cost data name Green is synonymous with Draft Fans highly acceptable 

on dual-fuel and gas engines. Past reports 


have included a few plants using dual- to industry. 
fuel engines but, because of the format of 
the report, it was necessary to list certain The Line of Green Induced and 
essential data in the footnotes. In the t, Forced Draft Fans includes 
pret report, however the tables wer | [many types in many sizes which 

: f oe are described in Bulletin No. 





these data, also making it possible to in- : 
clude cost data on spark-ignition gas 168. We shall be glad to discuss 


engines. 4 j your fan requirements with 

This report includes 17 plants with a ; i your own engineers, with your 
total of 38 dual-fuel engines and 4 gas consulting engineers and with 
engine plants with a total of 10 gas en- , ; ys f 
gines. The total number of plants report- the boiler manufacturer of your 
ing is 122 with a total of 448 engines hav- choice, 
ing total rated bhp of 432,703 bhp and a 
total output of 683,912,196 kwh. 

Unless otherwise noted, as in the above 
paragraph, the majority of the engines 
listed in the report are full diesel vertical 
type, direct-connected to generator. Graphs 
are given of running plant capacity factors 
against both lubricating oil and fuel 
economy, and then the detailed data for 
each engine one shown in tabular form, 
followed by another table showing engine 
details and operating information. 


Inspection of Fine-Pitch Gears, AGMA 
236.02; ASA B6.11-1951; 36 pages; size THE R E E N 
8\6 by 11 in.; illustrated; published by the ( 

— 





American Society of Mechanical Engi- ( 

neers, 20 W. 39th Street, New York 18 ( “ 

N. Y.; price $2.50. Fuel é conomizet 
This new American Standard is spon- 

sored by American Gear Manufacturers 


Association and the rag apeter way s Cc as M PA N Y 


Mechanical Engineers. 

best method for determining before as- 
sembly whether or not a mechanism em- 
ploying gears of 20 diametral pitch and 


finer will function properly. ECONOMIZERS @ FANS @ AIR HEATERS @ CINDERTRAPS 


The slower and more analytical methods 


INC. 
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operation 
liquid or gas of pressures up to 
300 psi. These valves hove outside 
stuffing box and gland 


ew 


Mean “Everlasting” Protection 





EVERLASTING 


VALVES 


on these duties 





GENERAL SERVICE 


Wherever frequent use ond quick 


is required for an 


FIRE PROTECTION 


Closing type for inflammable liquid 
emergency 
type for deluge or drainage, as- 
suring 
ection 


shut-off, or open 


immediate and posit 


with weighted pendulum 


y 





BOILER BLOW-OFF 

ing Quick-opening, also handwheel 
operated. Angle ond “Y" types 
ive and combination units meeting 
ASME Code requirements for pres- 
sures up to 600 psi. 


EVERLASTING FEATURES 


STEAM JACKETED 


Assure continued free flow of ony 
material which congeals at ordinary 


te mperotures. 





BOILER WATER COLUMN 


With indicator and locking device. 
Meets ASME Code requirements. 


For more than 40 years, EVERLASTING VALVES have been known for 


their ingenious design, 


simple sturdy construction, 


and long trouble- 


free life with low maintenance expense. Some of their distinctive 


features are: 
Quick-Action . . . 
operating lever. 


Straight-Through Flow . . . 


dentally check the 
Drop-Tight Seal 


vents dirt or scale 


Self Regrinding . . . 


thus regrinding the 


No Wedge Action .. . 


the disc cannot become 
flow. 


opened or closed with less than a qvarter turn of the 


loose and acci- 


. constant contact of disc and seat at all times pre- 


from getting between. 


sealing surfaces. 


the disc rotates on the seat with each operation, 


all parts move between parallel faces. 


Write for bulletin describing EVERLASTING VALVES in detail. 


EVERLASTING VALVE CO. 
49 FISK STREET, JERSEY CITY 5, N. J. 


verlastin 


“BVERLASTING" REG. U.S. PAT. OFF. 


Trede-Mark * 


g Valves 


Jor everlasting protection 





of obtaining the same information are also 
| described and their uses and limitations 
defined. 

Included are: Specifications for backlash 
and tolerances, procedures for making 
comparator layouts and a photographic 
|negative to desired scale, requirements 
| for machining gear blanks, the gear blank 
|terms, tin measurements, directions for 
| using master gears and classifications for 
| various degrees of surface roughness, 
| waviness and for several varieties of lay. 


} 
| 
| 





ASH&VE Guide, 1951, 29th edition, 
1456 pages; illustrated; size 6 x 9 in.; cloth 
| binding; published by American Society 
of Heating and Ventilating Engineers, 51 
Madison Avenue, New York 10, New York; 
ee ~ 
price $7.50. 
| Like previous editions, this latest edition 
| of the famous ASH&VE Guide contains a 
| technical data section of 1048 pages and 
a manufacturer's catalog data section 
filling the rest of the book. Both are com- 
pletely indexed. 

This guide, as every engineer must know 
by this time, is the standard handbook 
of the Heating, Ventilating and Air-Con- 
| ditioning field and is considered to be one 
| of the most authoritative publications in 
| this field. As each edition is issued an- 
| nually, the Society makes every attempt to 
| bring it completely up to date so it will 
represent the prevailing approved practice 
in the field. 

In the 29th edition, 24 pages have been 
added to the technical data section but 
an even greater quantity of new material 
was added in space saved by concentra- 
tion and condensation of previous tech- 
nical text. 

Arrangement of chapters remains the 
same as in the preceding edition. They are 
grouped in sections under the headings: 

1. Fundamentals; 2. Human reactions; 
3. Heating and cooling load; 4. Combustion 
and consumption of fuels; 5. Systems and 
equipment; 6. Special systems; 7. Instru- 
ments and codes. 

Chapter 2 on abbreviations and symbols 
contains the latest ASA symbols for use 
on drawings 

A new ASH&VE psychrometric chart 
has been prepared in large size, included 
in a pocket on the inside back cover. 
Illustrations and problems are given to 
show how the chart is used, and the chap- 
ter on thermodynamics has been rewritten 
and simplified. Other changes have been 
made in the chapters on fluid flow and heat 
transfer, the latter being greatly enlarged. 

The book is filled with good clear draw- 
ings and schematic diagrams; and the 
necessary tables of data on various factors 
are inserted, in most cases, close to the 
text referring to them. 

Like all previous editions, the guide is 
an indispensable help for any engineer 
who has to solve heating and air-condi- 
tioning problems. It is hard to see how he 
could get along without it. 





The Behavior of Engin: Metals, 
by H. W. Gillett. Size 6 by 9 in.; 395 pp 
including index; cloth bound. Published 
by John Wiley and Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y.; price $6.50. 

The book begins with an introduction to 
the basic concepts of metallurgy and goes 
on to deal, in order of commercial im- 
portance, with each of the major engineer- 
ing metals and alloys. 

The author emphasizes behavior of 
these materials, rather than theories which 
explain behavior. The rest of the book is 
devoted to special considerations that 
may influence selection, such as machina- 
bility, special fabricating techniques, 





corrosion and temperature protection. 
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Discussion of surface stress; wrought 
steels of intermediate strength; heat- 
treated steels; metal behaviors as affected 
by hydrogen; powders and objects made 
by powder metallurgy; and severe service 
at high and low temperatures are just a 
few of the chapters contained in this book. 


Transformer Engineering by L. F. 
Blume, A. Boyajian, G. Camilli, T. C. 
Lennox, 8. Minneci, V. M. Montsinger; 
Second Edition; 500 pages; 614 by 9% in.; 
illustrated; cloth; published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y.; 1951; price $7.50 

This second edition of this book on 
transformer engineering by a group of 
specialists of the General Electric Co. at 
Pittsfield, Mass., is a detailed study of 
every phase of transformer performance 
It is designed to help the engineer solve 
the many technical problems involved in 
the specification, selection, application 
and operation of transformers 

Connections, phase angle, load ratio 
control, characteristics of insulating ma- 
terials, co-ordination of insulation, thermal 
characteristics — these are just a few of 
the more important items covered in this 
splendid book. Recent advances in trans- 
former engineering, particularly those 
relating to insulation, thermal character- 
istics and load ratio control practice, are 
included in this edition. For example, 
Chapter 9 on thermal characteristics hos 
been completely rewritten. The complete 
data it provides will enable the engineer 
to obtain the maximum safe output under 
continuous overloads and under short time 
overloads with moderate sacrifice of life 
expectancy 


With clarity and usefulness as the guid- 
ing —- overgeneralization at the 
expense of ease of application has been 
avoided and discussions of only academic 
interest have been omitted. Emphasis has 
been placed on presenting the essential 
physics pane in each problem rather 
than giving a complete or exact mathe- 
matical treatment. Nevertheless, mathe- 
matics has been used as freely as seemed 
necessary for adequate solution of the 
various problems. The varied information 
and the co-operative effort that have 
made the writing of this book possible are 
the result of the association of the authors 
in the work of the Transformer Depart- 
ment of the General Electric Co. This 
department has for many years been a 
focus towards which technical problems, 
associated with transformers, have natu- 
rally gravitated. The book should perform 
a useful service to the electrical industry 
by bringing this information up to date and 
collecting it in convenient form. 


Effective Teaching, A Manual for En- 
gineering Instructors, by Fred C. Morris; 
86 pages; size 6 by 9 in. ; illustrate d; flexi- 
ble fiber cover; wublished by McGraw- 
Hill Book _s  tae., 330 W. 42nd St., 
New York, N orice 60 cents. 

Although ‘this EF aan? is prepared pri- 
marily for the use of engineering instruc- 
tors and is one of the best publications 
available on engineering teaching, at the 
same time it could very well be brought to 
the attention of teachers in many other 
fields. For it is one of the best and clearest 
discussions of the fundamental principles 
of teaching that we know of. 

The Manual is not intended to convey 
the idea that all teachers should be cast in 


the same mold but emphasizes, on the con- 
trary, that personality plays an extremely 
important part in teaching. This, however, 
does not bar the use of effective teaching 
methods and the book is designed only to 
give the first principles rather than the 
last word in teaching. 

It begins by discussing the engineer and 
his responsibilities, the type of thinking 
he does, how he is educated and how a 
good teacher must go about doing this. 
Next is discussed the planning and or- 
ganization of instruction; for example, 
designing the course to be an integrated 
whole. 

Chapter 3 covers instructional aids, 
such as the blackboard, the projector and 
so on. 

Chapter 4 tells how to conduct the class 
session. Chapter 5 talks about student 
learning activities, such as laboratory work, 
inspection trips and homework. ¢ ‘hapter 6 
tells how to test the effectiveness of teach- 
ing. Chapter 7 covers the administration 
of instruction—that is, selection and 
training of teachers—-and Chapter 8 
gives a method of criticizing your own in- 
struction work. 

The book was written by Professor 
Morris, who is Secretary of Virginia 
Polvtechnie Lystitute, aided by suggestions 
from the various members of the American 
Society of Engineering Education. 

The book practices what it preaches by 
using a number of humorous but very apt 
illustrations to emphasize various points, 
by clear writing and by good organization. 

We recommend the ee here to en- 
gineers because nowadays many of them 
are giving instruction in inter-company 
training courses, in special night courses, 
in regular engineering colleges and tech- 


8 in LINE with Unit-Drive 


Wis two spreader stokers on each boiler this installa- 
tion of eight Chicago Automatics provides a high degree of 
operating flexibility and combustion efficiency. Distribution 
of fuel is accomplished by a rotating distributor of the undeg- 


throw type and an adjustable throat plate. All C-A’s have 
this flexible and effective method of distribution together with 
instant action control over the movement of fuel through the 
stoker unit. Maximum protection is, therefore, assured in 

quickly meeting a wide range 
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helping balance a 


000 ton-diet 


440,000 


The total annual rated 

capacity of Richardson 
Coal Scales serving steam generat- 
ing plants in public utilities and 
industrials is greater than the esti- 
mated 440 million tons of coal con- 
sumed industrially throughout the 
nation last year. 


Leading surveys of latest develop- 
ments in central station and indus- 
trial power plant design trends 
emphasize the importance of fuel 
economy. When it comes to check- 
ing coal consumption the reasons 
for preference for Richardson Scales 
are obvious. By weighing every 
ounce of coal accurately to 4 of 
1%, day in and day out, they provide 
a positive check on coal used in re- 
lation to power produced...identify 


RICHARDSON SCALE COMPANY, Clifton, N. J. 
ATLANTA + BOSTON + BUFFALO + CHICAGO » MINNEAPOLIS - WICHITA 
NEW YORK - OMAHA ~ PHILADELPHIA - SAN FRANCISCO » DETROIT + PITTSBURGH - MONTREAL - TORONTO 


wasteful boilers and permit correc- 
tion of inefficiencies before fuel 
losses become serious. Thus they 
contribute importantly to lower 
power costs. 


The extensive Richardson line of 
equipment for weighing, conveying 
and feeding coal includes a model 
ideally suited to your space layout 
and capacity requirements... sta- 
tionary floor-mounted models, sta- 
tionary and portable models 
mounted at mid-section, and com- 
bination conveyor and elongated 
scales. Dust-proof, pressure-tight 
housing contributes substantially to 
plant cleanliness. 


Why not trust Richardson’s unri- 
valled experience—50 years old—to 
weigh your coal from bunker to 
stoker (or pulverizer)? Hundreds of 
public utilities, municipalities and 
industries do. 


5886 


nical schools, and in many other ways. 
They need exactly the same knowledge of 
fundamental teaching principles as the 
wrofessional full-time engineering teacher. 
The latter knows all about Professor Mor- 
ris’ manual already. But for the practicing 
ngineer who must teach in one way Or 
another, this book should prove invaluable. 

The present reviewer has been a teacher 
of engineering students and knows only 
too well his own defects, and the defects 
he has observed in many other engineer- 
ing teachers. He can certify from his own 
experience that this book will tell you the 
things a good teacher does that produce 
results. The emphasis of the book is on 
how to do it right rather than on how not 
to do it. That, of course, is correct teaching 
psychology. 


The Word Bank, compiled by Sophie 
Basescu: 190 pages; size 6 by 9 in.; cloth 
| binding; published by Rodale Press, 
Emmaus, Pa.; price $3.00. 
| When you're writing a speech or a letter 
or an article, you must make your meaning 
clear by using the right word at the right 
time in the right place. This book is in- 
tended to help you find that word. The 
book is described as a brand new inven- 
tion for instantly and positively locating 
| the word that best suits your thought. It 
} concentrates on the most important 75 
per cent of the writer's vocabulary. Each 
| word appears in a column of words of 
similar meaning and all are defined in the 
adjoining column by a simple phrase. 

It is intended to offer a means of rapidly 
studying the various shades of meaning 
that distinguish every word from all the 
others related to it. This should strengthen 

| your reading vocabulary as well as in- 
| crease your fund of speaking and writing 
words. 

| The volume begins with a chapter on 
| how to use The Word Bank. Then follows 
a scan key, listing words giving a general 
| idea, followed by the key word in the idea, 
| and the page on which to look for further 
information sbout this key word. 

Part IV gives some interesting ideas of 
this kind on technical and scientific words, 
particularly in the medical and_ social 
sciences. The Word Bank ends with a list 
of useful prefixes and combining forms 
that are an integral part of the wealth of 
words in our English vocabulary. 

This book is much different from a 
thesaurus and should be helpful to all 
writers, both technical and general. 


CATALOG LIBRARY 
(Continued from page 54) 


237 Valves, Fittings and Flanges — 

Catalog F-9 is a 400-pp, permanently 
bound reference book on drop forged steel 
valves, fittings and flanges for practically all 
piping needs at high and low pressures and 
temperatures. Provides ordering information 
on company’s complete line, also much help- 
ful engineering and application data; includes 
a section on products for refrigeration service. 
Fully illustrated, indexed. Available to qual- 
ified power engineers, please give your title. 


Henry Vogt Machine Co. 
239 Pressure Reducing Valves — Se- 
lection and engineering data on pres- 
sure reducing valves, including those for 
remote control of reduced steam or water 
pressures, are presented in 12-pp Bulletin 
477-A. Northern Equipment Co. 
240 Safety Valve Engineering Data — 
How company’s safety valve works 
and its operating advantages are explained in 
Bulletin 707. Includes dimensions on valve 
types, tables on superheat correction factor. 
Manning, Maxwell & Moore, Inc. 
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Above: Interior view of Municipal Light Plant, Madelia, Minnesota. 


Right: T Splinter, Superintendent (at right 


iesel while S. C. Field of Standard Oil's Mankato 


hecks performance of big 
office looks on. 


Ailing diesels get 
clean bill of health 


This heavy-duty lubricant mac 


As power demands grew, so did trouble for 
the Municipal Light Plant of Madelia, 
Minnesota. Carbon formed rapidly in the 
plant's three diesel engines. Ports required 
cleaning every two to three weeks. Diesels 
had to be shut down frequently to free 
stuck rings and remove varnish from cyl- 


inder walls. 


T.C. Splinter, plant superintendent, put 
the problem to a Standard Oil lubrication 
specialist. The lubrication specialist 
pointed out that the straight mineral oil 
used in the engines was not able to stand 
up under the severe conditions of opera- 
tion. He recommended a switch to STAND- 


ARD HD Diesel Oil 


sweep of the troubles. In four years of hard 
service, STANDARD HD has kept engines 
clean and rings free. Port carbon has been 
reduced to a minimum. Engines are now 
operated up to 8,800 hours before they are 
inspected or cleaned. Maintenance costs 
have been trimmed 30% to 40%. 


STANDARD HD 
Diesel Oil 


A 1400-hp diesel engine was added t@ 
the plant in 1948. This makes a total off 
2,840 diesel horsepower now protected by 
STANDARD HD for this plant 

The experience of T. C. Splinter indi 
cates how you can reduce maintenance 
costs with STANDARD HD Diesel Oil. & 
Standard Oil lubrication specialist will bg 
glad to help you obtain maximum benefits 
from this superior diesel oil. 


Arrange for his visit, now, by phoning 
your nearby Standard Oil Company (Indi- 
ana) office... or write: Standard Oil Com- 
pany (Indiana), 910 So. Michigan Ave., 
Chicago 80, Illinois. 








241 High Pressure Gate Valve — De- 
scribed in 4-pp Form DH-273 is a 
forged steel gate valve designed for long serv- 
iee and low cost maintenance. Working pres- 
sures, sizes and prices listed. R-P & C Valve 
Div., American Chain & Cable Co., Inc. 


24 To Get at those Valves — This 
little folder describes a sprocket rim 

with chain guide. The rim adjusts to fit all 

valve wheels. Babbitt Steam Specialty Co. 


244 Steam, Air and Gasoline Traps — 

Catalog 751, 32 pp, is a 32-pp ordering 
book on traps. It's fully illustrated, provides 
eapacity tables, installation diagrams and a 
section containing data, charts and formulas 
for determining proper size trap for specific 
applications. Covers thermostatic steam traps 
for pressures to 225 |b; expansion steam traps 
for pressures to 250 lb; weight-operated traps 
for steam, air, gasoline, pressures to 1500 Ib; 
piston-operated steam traps for pressures to 
650 Ib. W. H. Nicholson & Co 


245 Trap Data — Here's a 12-pp con- 

densed catalog giving information 
and prices on steam and air traps. Lists cast 
semi-steel and forged steel inverted bucket 
traps, compound steam traps, ball float air 
traps, Y-type strainers ont internal check 
valves. Provides data on calculation of con- 
densate loads and a selection of traps to 
handle these loads, also a full-page capacity 
chart. A parts list is included. Armstrong 
Machine Works 


246 Steam Trap Reference Manual — 

Bulletin T-1740, 24 pp, tells why and 
where steam traps should be used; explains 
desirable trap features. Advantages of com- 
pany’s impulse steam traps are described, 
their operation illustrated. How to figure traps 
sizes and how to size condensate return lines 
are told and capacity and pipe dimension 
charts and thermodynamic properties of 
saturated steam included. Also provided are 
installation and operating suggestions, prices 
Yarnall-Waring Co 


GOODALL 
EXPANSION JOINTS 


Right-Angle or 
“FLANG-LOK” 


In both Right-Angle and "Flang-Lok” 


For All Standard 
Iron Pipe Sizes 
From ¥" to 96" LD. 


styles, Goodall Expansion Joints 


are built with the exacting care that assures the utmost in durability, 
efficiency and safety under all service conditions. Long experience 
guides the selection of materials from which they are made; and crafts- 
men specialists apply unequalled skill to every detail of construction. 
Used under pressure, vacuum or both, they will stand repeated flexing, 
with maximum resistance to cracking and "setting." 


Advantages of “Flang-Lok” 


The combination of “Flang-Lok” End Expan- 
sion Joints and “Flang-Lok" Floating Flanges 
assures quick, easy installation even in ex- 


tremely “close quarters.” 


It is only neces- 


sary to turn the flange (not joint or pipe) 


to align bolt holes with 
connecting flange. As 
flange bolts are tight 
ened, rubber end of joint 
is compressed over a 
broad area of connecting 
flange, providing a leak- 
proof seal having the 
widest margin of safety 
against rated pressures. 





‘Flang-Lok" Flanges are of cast iron 
or steel, and drilled to conform to 
A. S. A. drilling templates in 1” and 
larger. They are split type, with seg- 
ments readily bolted together over 
end of joint, in preparation for actual 
connection. Design covered by U. S. 
Pat. No. 1883086. 


Contact Our Nearest Branch for Complete Information 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Phiiadelpio - New York 


Est. 1870 Son Francisco - Seottle 


Boston 


Portiand - Salt Lake City - Denver 


St. Paul - 
© Other Principal Cites 


Chicago - Detrow Los Angeles 


Houston - Dutrbutor 


Pittsburgh 





249 Safety Head Catalog — Section 10, 

Part 1 of Catalog 54, 52 pp, is writ- 
ten in non-technical language and fully illus- 
trated with cutaways and installation photos, 
charts and tables covering almost any phase 
of safety head information desirable. Tells 
where safety heads can be used and how to 
use them. Tells how to choose safety head 
assemblies and rupture dises. Includes tips 
for lowering temperature at point of safety 
head location. Black, Sivalls & Bryson, Inc. 


250 Design Properties of Pipe — This 

12-pp booklet consists of tables list- 
ing pipe sizes and wall thicknesses currently 
established as standard, plus what is believed 
to be a most complete tabulation of dimen- 
sional properties of commercially available 
sizes of steel pipe. Tube Turns, Inc. 


251 Piping Pointers— This is com- 

pany's highly popular 36-pp manual 
covering fundamentals of sound piping prac- 
tices. Discusses various types of valve de- 
signs and how each should be used. Pictures 


; and names more than 80 fittings and con- 


tains illustrated how-to-do-it features. In- 


| cludes 8 pp valve selection guide. Crane Co. 


(252 


Handbook on Fittingsand Flanges 
Catalog wi-1950, 88 pp, gives work- 
ing information on seamless carbon steel 


| welding fittings and forged steel flanges. In 


addition to presenting standard schedules 


| with specifications, list prices and sizes, book 


gives information on dimensional tolerances; 
American standard flange facings with dimen- 
sions; thread standards and threading prac- 
tice; service pressure ratings, physical and 
chemical requirements for flanges, nuts and 


| bolts; plus sizes and wall thicknesses of weld- 
| ing fittings. Grinnell Co., Inc. 


| 253 Unions and Fittings — Twelve-pp 
| 


Catalog 50 covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates specia! 
construction features and other advantages. 
E. M. Dart Mfg. Co. 


254 Flanges for Severe Service — This 
4-pp bulletin describes a flange spe- 
cially developed for services involving severe 
abrasion and corrosives, and for suction and 
discharge service. Goodall Rubber Co. 


FUEL OILS, LUBRICANTS 


255 Fuel Oil Treatment — By text and 

sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oil and correction of these conditions by com- 


| pany’s treatment. E. F. Drew & Co., Ine. 


(256 


Air Compressor Lubrication 
Manual — Valuable information on 
air compressor maintenance is contained in 


| this 40-pp book. Subjects treated include 


compressed air, compressors and related 
equipment, lubricating systems, compressor 
oils and applications, lubrication require- 
ments, operating hints, oil requirements, 
storage and care of compressor oils, safety 
precautions. Cities Service Oil Co. 


| 257 Diesels, Their Fuels and Lubri- 


cants — This 46-pp book gives prac- 
tical information on diesel engines, covering 
their history and economics as well as design 
characteristics and operating principles. Clas- 
sification of diesels according to speed is ex- 
plained. Other chapters cover injection sys 
tems, combustion chambers, also lubricating 
systems, and diese! oil purification and filtra- 
tion. Includes discussion of fuel and lubricat- 
ing. Sinclair Refining Co. 


258 Viscosity of Fluids— The larger 

significance of viscosity is discussed 
in Nos. 5 and 6, Vol. 36 of Lubrication, a 
technical publication. In six parts, the first 
illustrates simplest conception of streamline 
flow between two surfaces having relative 
motion. A series of torsion viscometers shows 
how viscosity acts and may be reasured. 
Part II covers streamline flow in capillary 
and other small tubes. Part III covers turbu- 
lent flow in pipes. Part IV discusses effects 
of temperature and pressure on viscosity, and 
Part V includes viscosity index. Part VI 
gives brief reference to nature of plastic flow. 
The Texas Co. 
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INSTRUMENTS AND CONTROLS 


259 For Centralized Control — Bulle- 

tin 109 presents compact Mini-Line 
equipment suited to control board arrange- 
ment which concentrates vital operating in- 
formation and controls for one or more boil- 
ers, turbines or process units before a single 
operator. Describes and illustrates vertical- 
scale indicator units, selector valve, remote 
manual relay. Bailey Meter Co. 


2 Remote Reading Flow Meters — 
Data Book 702, 32 pp, fully illus- 





trates and explains flow measurement prob- 
lems and offers suggestions for their solution. 
Meter bodies, differential devices and reading | 
instruments are fully described. Republic 

Flow Meters Co. | 


262 Putting the Ratio Totalizer to 

Work — Twelve applications of com- 
pany's ratio totalizer in automatic control 
circuits are shown in 8-pp Bulletin 5450. This 
is a pneumatically operated control mecha- 
nism for combining input control pressures 
and spring forces to produce a single output 
control pressure. Hagan Corp. 


263 For Practical Men— This 24-pp 

pocket-size booklet presents insu- 
lation testing in simple language. Packed with 
maintenance hints, explains electrical insula- 
tion, tells how it can be tested and what 
makes it go bad. It describes the Megger in- | 
sulation tester and justifies its cost in long 
run economy. James G. Biddle Co. 


265 Flow Tubes— Catalog 80, 4 pp, | 
presents engineering data on a pri-| 
mary element for measuring, regulating, con- 
trolling fluid flow. Tells how flow tubes are 
designed, function. Foster Engineéring Co. 


266 Control Equipment — General | 
Catalog 001, 30 pp, is devoted to 
measuring and control equipment for water | 
and sewage works, power and processing in- | 
dustries. Describes in detail: venturi tubes | 
and meters, controllers, gages, manometers, | 
pilots. Simplex Valve and Meter Co. | 
| 


PACKINGS 


270 Pump i sanayess gett Packings for | 

reciprocating and centrifugal pumps | 
are described in this folder. Covers packings | 
for practically all services. Johns-Manville. | 


| 
272 Manual on Packings — Containing 
84 pp of engineering and ordering 
information, Catalog 40 covers packings for | 
practically every service. Includes packaging | 
recommendation charts, conversion tables. 
The Belmont Packing & Rubber Co. 


273 Packings and Gaskets — Catalog 

P-100C, 32 pp, covers 95 mo t popu- | 
lar packings and alee in company’s line, | 
furnishing details of construction, service 
recommendations and size information. In- 
cludes charts showing specific recommenda- 
tions for a wide variety of applications. Pack- 
ing Div., Raybestos-Manhattan, Inc. 


275 Packing Rings — Engineering data | 
on company’s Simsite Graphitic snap | 
rings of non-metallic composition for packing } 
liquid end pistons of reciprocating pumps is | 
provided in illustrated Bulletin R112. Covers | 
properties of Simsite, forms of packing spaces, 
ordering information needed, installation pro- | 
cedure. Sims Pump Valve Co., Inc. 


COAL AND ASH HANDLING 


276 Spreader Stoker Selection — 

Fourteen-pp Form F-520-A10M is 
intended to help those choosing a spreader 
stoker to get the most for their investment, 
and it points out many factors to be con- 
sidered. American Engineering Co. 


278 Coal Scale — Bulletin 0250, 12 pp, 

describes a pressure-tight, automatic 
coal scale, its construction and operation. | 
Shows how beam system, electrical compo- 
nents and linkages are protected from expo- 
sure to coal dust. Richardson Scale Co. 


281] Ash Handling Systems — This | 
24-pp booklet offers technical in- 


PROTECT 
YOUR 
EXPENSIVE 
BOILERS! 
& 


-_—_— na seen GR 


Multiply power safety 


with Reliance Double-Check 
Water Level Supervision 


@ The approved modern way to protect your valuable boiler in- 
vestment is to have double water level reading facilities. Rel’ ance 
Water Columns and Gages and the remote reading EYE-HYE sup- 
ply an outstanding combination of safety and convenience. They 
guard against any slighting of water level supervision that might 
result in lost production time and costly accidents. 


The Reliance Water Column (1) with rugged Flat Glass or Mica- 
sight Gage provides a reliable check at the boiler drum. EYE- 
HYE (2) brings an accurate reading to the operating floor— a 
convenient means for frequent “operating station” check. Illumi- 
nated indicating fluid in the EYE-HYE insures mistake-proof 
reading. (The Unitemp, (3) standard EYE-HYE accessory, main- 
tains an even temperature in both connecting tubes). Ask your 
nearest Reliance Representative, or write to the Factory. 


THE RELIANCE GAUGE COLUMN COMPANY 
5902 Carnegie Avenue ¢ Cleveland 3, Ohio 


The name Thal introduced safely walbe columnt....dn 1880 
: <i" 


y * 


‘ ™~ = ‘ »~ 
BOILER SAFETY DEV 
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UNEXCELLED— 
FOR DEHYDRATION 
OF INSTRUMENT AIR! 


The Quality 


Pritchard HYDRYER* 


The quality Pritchard HYDRYER‘* is un- 
excelled for dependable dehydration of 
air for instrument and process controls. 
Dual adsorbers provide continuous dry- 
ing action. Standard packaged units 
designed to reduce dew points of com- 
pressed air or other gases to minus (—) 
40°F. Only service connections are re- 
quired. Specially designed HYDRYER* 
units can be tailored to your individual 
requirements. Investigate today! 





"Registered Trade Name 


>» Write Today for Bulletin No. 16.0.080 
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Cooling Towers 


Gos & Air Treating Ge RRR FS Ree ee Ae 


Specialized Heat Exchangers De 157 908 Grand Ave., Konsas City 6, Mo. 








Freeze-Proof Steam Traps 


for Every Plant Use 


Because they drain completely when cold, these four types of 
Nicholson steam traps are positively freeze-proof. Can be freely 
installed outdoors. Universally recommended for use in lines 
which need not be in continuous use 





during cold weather, because they are 
freeze-proof and because their 2 to 6 
times average drainage capacity results 
in minimum 
heat-up time. 
The non-air- 
binding feature 
of Nicholson 
traps also nota- 
bly facilitates 
heat transfer in 
severe weather. 
Size %" to 2”; & 
pressures to 225 TYPE AHV TYPE AU 

Ibs. 160 OREGON ST, WILKES-BARRE, PA. 
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formation on hydraulic and pneumatic ash 
and fly-ash handling systems. Compiled in 
question and answer form. Discusses elements 
and advantages of various systems and dis- 

schemes. Schematic drawings of ar- 
rangements under specific conditions, dia- 
grams of arrangements included. Beaumont 
Birch Co. 


282 Coal Handling Equipment — 

Modern equipment for the storage 
and handling of coal and ash is presented in 
24-pp Bulletin 300. Illustrated, covers con- 
crete and tile silos, cylindrical steel tanks, 
suspended steel bunkers. Gifford-Wood Co. 


PUMPS AND COMPRESSORS 


Compressor Selection Chart — 
284 Based on normal applications han- 
| dling air with atmospheric intake pressure, 
| this chart simplifies selection of proper size 
compressor, giving quick comparison between 
discharge pressure pounds per square inch 
gage and piston displacement cubic feet per 
minute. Shows recommended compressor 
bore and stroke in inches. Worthington Pump 
and Machinery Corp. 


285 Boiler Feed Pumps — Bulletin 109, 

16 pp, illustrated in color, describes 
centrifugal pumps for boiler feed service. 
Pictures construction and major parts, float- 
ing seal incorporated. Capacity data, vapor 
pressure tables included. Pacific Pumps, Inc. 


286 Controlled Volume Pumping 

Illustrated Bulletin 151, 24 pp, on 
controlled volume pumping will be of in- 
terest to engineers whose plant operations 
call for pumping a controlled volume of 
liquid in amounts from 3 ml per hour to 50 
gpm. Describes features of company’s pumps 
and includes data for selecting pumps for 
specific applications. Milton Roy Co. 


287 Data on Pumps—All Types — 

Bulletins are available on centrifugal, 
reciprocating, screw and rotary pumps cover- 
ing a wide range of capacities and services. 
Includes information on single and multi- 
stage, close coupled, single and duplex piston, 
and special pumps for handling erosive and 
corrosive liquids, also high viscosity liquids, 
both lubricating, non-lubricating. Warren 
Steam Pump Co., Inc. 


COOLING 


291 Heat Exchangers — Bulletin 11.0.- 

O80 describes air cooled heat exchang- 
ers for condensing or cooling of steam or 
process vapors, natural gas, jacket water, lu- 
| bricating oil, quenching baths. Equipment 
Div., J. F. Pritchard & Co. 


1/294 Cooler with Fins — A new oil and 
| water cooler and advantages of its 
improved design are described in 20-pp Bulle- 
tin 1020. Explains how company’s LK-Fin 
Cooler, distinguished by use of helically- 
finned heat transfer elements instead of bare 
tubes, is a lighter, more compact and less 
costly unit. Diagrams show comparisons of 
length and number of tubes and size of units 
for equivalent heat transfer surface. The 
Griscom- Russell Co. 


FANS, BLOWERS 


298 Mechanical Draft Fans— Me- 

chanical draft fans for both forced 
and induced draft service are described in 
20-pp Bulletin 168. Illustrated with drawings 
of typical fan types and photos of installa- 
tions, includes performance curves showing 
efficiencies of various types of fans. Gives 
constructi + features, drive arrangements, 
mounting ..ethods. The Green Fuel Econo- 
mizer (‘v., Inc. 








299 Blowers and Accessories — Engi- 

neering and dimensional information 
on low, medium and high capacity blowers is 
given in this 6-pp bulletin. Pictures some in- 
stallations, also accessories. Blower-Stoker 
Div., Read Standard Corp. 


300 Axial Flow Blowers — In this 6-pp 
illustrated bulletin are described axial 
flow blowers of both turbine-driven and 
motor-driven types. Gives capacity and di- 
mensional data, operating range and specifi- 
cations on both types. L. J. Wing Mfg. Co. 
(Continued on page 147) 
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When You Think of 


SUIT = CORROSION PROTECTION 
CES GG = for your STEAM SYSTEM 


SEAL BETTER 

LAST LONGER 
MOLDED, FORMED, EXTRUDED, 
DIE OR LATHE CUT... 





in sizes, shapes, and forms to meet every 
requirement. You can get Belmont standard 
and special design gaskets made of com- 
pressed asbestos,. woven asbestos metallic, 
red rubber, cloth inserts, black rubber, 
vegetable fibre, cork-vegetable fibre, gray 
rubber, neoprene, and a wide variety of 
compounded materials. 








And, Belmont complete manufacturing fa- 
cilities assure dimensional accuracy, uniform 
thickness and top quality finish. 


Whether your gasket problem is... temper- 
atures ... pressure... vibration... shock... 
oxidation ... corrosion... creep... reduction 
or just a matter of gasket size and shape, if 
you want BETTER JOINT AND SURFACE 
SEALING...longer gasket service life— 
TRY BELMONT. 

The CORAVOL ZONE—indicated by the shaded area in the diagram—inciudes every part of a 
Distributors located in every large industrial — ange He ee ee Se ee ee pee on ae 
center to serve you. Write for catclog #40, zone can now be reached and protected against rust and corrosive oct CORAVOL. 


.. 




















CCRAVOL circulating throughout your 
steam system protects it from corrosive 
CORAVOL |S PART OF = mimi saves costly pipe — 
and replacements—maintenance labor— 
‘ a ee hours and days of shutdown loss. CORA- 
SeEVKE asere groviaes VOL cleans out clogging rust deposits, im- 
special chemical formulas proving heat transfer, restoring original 
for... boiler feed water = capacity of lines and efficiency of valves 
. . . foam prevention .. . and traps. 
hot water supply . . . re- 
frigerating brine . . . cool- 





CORAVOL, the original* amine process, 
; has the flexibility that lets it conform to each 
ing and condenser water vidual need. The CORAVOL you will 

- sapie ecale removal use is formulated to do the best protective 
. .. coagulation . . . algae job under your own plant conditions. 
control . . . fuel oil supply 





*The use of CORAVOL in steam systems is covered by 
- Soot removal. U. S. Patent No, 2053024. The Western Chemical Co., 
owner of this patent, grants licenses under which volatile 
AMINES purchased from other sources may be used in 
steam systems upon payment of royalty to Western 


4-K-4A Chemical Co. 





-.-And, there’s a Belmont SME ee ge : 
MAIL COUPON TODAY for 
Packing for Every Service. os ee Complete Data about the CORAVOL Process 


THE BELMONT PACKING : rata) Western Chemical Company, 
< ; +. 717 Washington Street, 
AND RUBBER CO. | : @ Soumeses Sie 6, Missouri 


Butler & Sepviva Sts WESTERN Send me full information about CORAVOL. 


Philadelphia 37, Pa NAME 


CHEMICAL om 

for STEAM, WATER, OIL, GAS, AIR,| | MaGMOM oy UN IN 
ACIDS, ALKALIES, AMMONIA. | | peer 
717 Washington Street city. 


RINGS, SPIRALS, COILS, REELS, 
SPOOLS, SHEETS, GASKETS. Kansas City 6, Missouri | stare 
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Sontwasrensers | CLEANS 


WING FORCED DRAFT BLOWER Fouled Heat Exchanger 


FLANGE. A HTEN- WINGFOIL FAN WHEEL 
An JR STRAIG! WING! ' E VOLTROL 


aroun wi» <<. | Tubes QUICKLY... 


BOX OR 5 
AIR DUCT ' VANES 





Can be Mounted 
Vertically or 
Horizontally 
VOLTROL 


FULLY VANE = 
ENCLOSED CONTROL T B = 3  @ 1 Cc L E A | E R 
DUST-PROOF MECHANISM PaaS 


LEVER FOR 


R 
MOTO CAPACITY REGULATION 


Wing Axial Flow Blowers for over half-a-century 
have been delivering consistently satisfactory 
performance in thousands of boiler plants. Today’s 
Wing Blowers with many superior features—such 
as the Voltrol Vanes for capacity regulation down 
to 10% at maximum—are to be found as standard 
equipment on many of the country’s leading makes 
of boilers. Photo shows typical installation on an 
oil burner windbox. No ducts or extra supports 


required. 





This high speed tube cleaner is designed to increase out- 
put and minimize down-time. The improved Model 
TP-301 is the only tube cleaner which can remove de- 
posits from completely plugged heat exchanger tubes 
...and other fouled straight tubes heretofore not con- 
sidered practical to clean. 

Many improvements, resulting from years of field 
experience, have been built into the new TP-301 cleaner. 
@ MORE POWERFUL— operating speed up to 3500 RPM at 90 psi 
utilizing 130 cfm. 

@ LIGHTER WEIGHT— only 15 Ib. 

@ SHORTER — only 13” overall. 


@ INCREASED CAPACITY—from 34" up to 21" or even 3” O.D. 
1 ‘ tubes up to 40 ft. in length. 


@ LOW AIR PRESSURE — operates on air pressure as low as 50 Ib. 


@ LOW HEAD ROOM NEEDED — mini practical rking head 
room 5 ft. 


L.J. Wing Mfp.Co. 64 Vreeland Mills Rd. @ COSTS LESS thon previous models. 


Linden, New Jersey 
Offices in Principal Cities of U.S. & Canada VARIOUS CARBIDE BITS AVAILABLE 


AXIAL => Gi amas” 


Send for Bulletin giving complete details on this man-hour and 


F LO W money-saving tube cleaner 


WILSONIZE TO ECONOMIZE 


THOMAS C. WILSON, INC. 21-11 44th AVENUE, LONG ISLAND CITY,N.Y. 
BLOWE RS CABLE “TUBECLEAN” NEW YORK , 


eS 
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How to reduce 
OIL CONTENT 
below 


Yio part per 


..-in condensate 
and process waters 


Are you discarding oil-contaminated 
water... or re-using it without ade- 
quate purification? If so, you may 
find filtration with Sorbo-Cel a rel- 
atively simple, inexpensive solution 
to your problem. 


Easy, low-cost clarification . . . 


Sorbo-Cel is a specially processed dia- 
tomite powder. Used in conjunction 
with any standard screen-type filter 
unit, it provides a fast, easy and inex- 
pensive way to absorb emulsified oil 
and other impurities from water. Total 
processing costs (including both mate- 
rial and operation) are only from 1¢ 
to 3¢ per 1000 gallons. 


How Sorbo-Cel works... 


A small amount of Sorbo-Cel is simply 
mixed with the oil-contaminated 
water, which is then pumped through 
the filter. Here the oil globules are re- 
moved by the specially treated Sorbo- 
Cel particles, and both are retained 
upon the filter screen. The filtered 
water alone passes through. Oil re- 
moval is virtually complete—less than 
0.1 ppm remaining. 


Other important advantages . . . 
In addition to trapping out oil glob- 
ules, Sorbo-Cel filtration removes sus- 
pended solids such as rust, scale, and 
clay. Boiler-tube life is increased, scale 
formation is reduced, and shutdowns 
are less frequent. In plants using 
graphite or wet-steam lubrication to 
keep condensate oil-free, this method 
permits a return to the more efficient 
oil lubrication—with resultant econo- 
mies in ring wear. 

For further information about 
Sorbo-Cel filtration, use the 
coupon below. Ml 


Johns-Manville 
SORBO-CEL 


Johns-Maanville 

Box 290, New York 16, N. Y. 

Send me free bulletin giving advan- 
tages of Sorbo-Cel filtration. 


Name 
C 








Address 








City 











Consult Us For: 

CHIMNEYS ... 

FURNACE WORK... 
OILER SETTINGS 


AMERICAN CHIMNEY CORP 


143 Fourth Ave New York 3, N. Y 
BR ANCHE 

BOSTON . PHILADELPHIA + CLEVELAND 

DETROIT ©@ RICHMOND, VA. © RALEIGH, N.C 











CLASSIFIED ADVERTISING 





WANTED 


Good used 200 or 300 kw engine generator set a~ 
240 volts, 3 phase, 60 cycles, direct connected to 
vertical four cylinder umflow steam engine, 150-tb 
steam pressure. 5-lb back pressure 


Also, 200 kw. 3 wire, direct current generator 
115/230 volts, with interpole windings, direct con- 
nected to vertical or horizontal uniflow steam 
engine, designed for 125-tb steam pressure, 5-tb 
back pressure 

In first letter state age of machine, where located 
and price. F.O.B. Cars. No junk please. Box 296, 
Gardiner, Montana. 





EQUIPMENT FOR SALE 





1 Nagle Corliss Engine Works (Erie, Pa.) 350 
hp 20” x 48” left-hand horizontal Corliss non 
condensing steam engine — double eccentric 
drop cut-off — main bearing frame — 16’ x 13” 
13” rim flywheel — outboard bearing 12” shaft 
fily-ball governor. Manzel Bros. Co. model XD 
2-qt foree feed lubricator — Ser. $921LA incl. pipe 
guard rail. In first-class condition. Box 1663, 
POWER ENGINEERING, 110 8. Dearborn 8t., 
Chicago 3, Illinois. 





ATTENTION ENGINEERS EXTRA IN- 
COME. You get the commission when you use our 
sludge-solvent in your fuel tanks or our soot- 
remover in your firebox. For particulars write 
Amionic Chemical Co., P. O. Box 371, Taunton, 
Mass. 





USE CLASSIFIED ADVERTISING 
Tt Pays 














SCALE 


TO A MINIMUM 


CHECK BOILER WATER 
FOR pH AND PHOSPHATE 
"al 


iT’S FAST AND EASY 
WITH A TAYLOR 
BOILER WATER 
COMPARATOR! 


It takes only a minute or two to deter- 
mine pH or Phosphate, since all 
color standards necessary for a deter- 
mination are enclosed in one plastic 
slide ... no breakable single standards 
to handle. Maximum accuracy is 
assured ... for all Taylor Liquid Color 
Standards carry an UNLIMITED 
guarantee against fading. Their low 
cost, extreme accuracy and simplicity 
of operation have made Taylor Boiler 
Water Comparators the accepted tool 
throughout industry. 

Model P contains either High or Low 
Phosphate Comparator. Model W 
(shown above) contains same, plus 
3 pH slides (pH 7.2 to 8.8); (pH 8.6 
to 10.2); (pH 10 to 11.6) plus 
accessories and instructions for use. 


YOUR DEALER WILL peuiver! | 


VALUABLE REFERENCE BOOK 
..- yours without cost! 


“Modern pH And Chiorine Control” 

96 pages, profusely illustrated, 
covers theory and practice in 34 
basic industries. No obligation 
write todcyl 


W. A. TAYLOR “3 


“ 
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@ Here's easy, convenient, nstant control of overhead, 
114 out-of-reach valves —right from the floor! No expensive 
apparatus! No switches! Nothing to break down when 
most needed! BABBITT Adjustable Sprocket Rim with 
Chain Guide, with only four simple parts, gives you 
positive efficient valve control at lowest cost! 
@ Prevents accidents, prevents waste, provides effi- 
131 “ cient control, and seves money. A range of 10 AD- 
=— ;: JUSTABLE sizes fits all valve wheels with rising or 
non-rising stems, from 2 te 30 inches in diameter. 


BABBITT STEAM 


NEW 


Babbitt 


VAjustapie — 


SPROCKET Rim 


with C } ; 
1 CAarpy Guide 


INSTALLED, AND OPERATING, 
IN ONLY A FEW MINUTES 


Distributors in Principal Cities, or send for Catalog 
Folder PE-2 and name of nearest distributor. 





SPECIALTY CO. 
1) Babbitt Square 
BEDFORD, MASSACHUSETTS 





CONDENSERS 


302 Steam Condensers with Reserve 

Flow — Eight-pp Catalog 410-1 de- 
scribes a “‘self-cleaning’’ reverse-flow con- 
denser for power plant service, designed to 
virtually eliminate cleaning down time and, 
in the case of divided water box condensers, 
eliminate operation at partial load. C. H. 
Wheeler Mfg. Co. 


303 Ejector Instruction Manual — 

Bulletin J-50-7 is a 36-pp handbook 
covering operation, selection, installation and 
maintenance of steam jet air ejectors. Dis- 
cusses twin and triple element ejectors, sur- 
face and jet inter- and after-condensers, iso- 
lating valves, drain traps, steam and back 
pressures, steam nozzles, condensing water, 
raw water cooling, recirculation and removal 
of condensate. Foster Wheeler Corp. 


304 Steam Condensers — Bulletin 102, 
24 pp, presents manufacturer's steam 
condensers and includes photos of typical in- 
stallations as well as engineering data, discus- 
sion of air removal equipment, and chapter on 
condenser maintenance. Company's Wizard 
injector to seal small leaks while condenser 
is in operation, air erosion eliminators, divers 
lights and port gages are also described. Con- 
denser Service & Engineering Co., Inc. 


METALS 


305 Steels for Hot Spots — This is an 

88-pp manual on steels for elevated 
temperature service. Includes a discussion of 
the general principles of high temperature 
behavior of ferrous materials and the factors 
influencing their behavior; a data section re- 
plete with tabular and graphical material 
covering mechanical properties of 21 steels. 
United States Steel. 


306 Bibliography on Nickel Alloys — 

Sixteen-pp List A covers company’s 
technical papers and commercial publica- 
tions available on nickel alloy steels, stainless 
steels, nickel cast irons, nickel brasses and 


December, 195] 


bronzes, and nickel plating, and their uses. 
The International Nickel Co., Inc 


OTHER EQUIPMENT 
307 The ABC of CO; — An interesting 


text covering role of carbon dioxide 
in combustion efficiency, 16-pp illustrated 
Bulletin 452 discusses theoretical vs practical 
perfection of combustion and tells how to 
determine percentage of COs in flue gases. 
COs as a basis for figuring heat and fuel losses 
is also described and method of determining 
such losses explained. Includes scales of total 
heat losses of various types of coal, fuel oils 
and gas. The Hays Corp. 


308 Transmission Belting — Catalog 

M-9922, 28 pp, gives design, engi- 

neering and performance data on transmis- 

sion belting. Tables on belt speeds, arc of 

contact, friction, horsepower correction, and 

aoe factors included. United States Rub- 
r Co. 


309 Turbine Catalog Collection-« 

This is a valuable collection of bulle- 
tins covering a complete description of solid 
wheel turbines. They feature cross section 
drawings of typical units for both moderate 
and high steam pressure conditions. Includes 
data on speed increasing and reduction gears. 
The Terry Steam Turbine Co. 


310 Fly Ash Elimination — This 30-pp 
booklet presents manufacturer's 
**Multiclone’’ equipment (described as small- 
tube type of cyclonic dust collectors using 
centrifugal force for separating dust from gas 
stream) as a highly successful and economical 
means of separating fly ash — not as a pana- 
cea for all cinder and fly ash problems. Also 
gives data on single and double hopper in- 
stallations. Western Precipitation Corp 


311 Power Plant Equipment Guide 
Twelve-pp Bulletin S-196-S, describ- 
ing in condensed form company’s line of 
power plant equipment, is profusely illus- 
trated with photos, flow diagrams, dimen- 
sional drawings, performance charts and 
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specification tables. Describes control valvll 
pressure master controls, desuperhea 
temperature master controls, water regul 
ing valves, liquid level and drainage contr 
differential pressure controls, feedwater he 
ers and regulators, separators, exhaust he: 
other accessories. The Swartwout Co. 


312 Dehydration Systems — This bul- 
letin presents pressure type 
gravity type dehydration systems for cle 
ing, stabilizing, and degasifying breading 
oils. Explains features, operation. Lllustrated; 
includes specifications. Bowser, Inc. ; 


314 Industrial Insulations — Selec 
and application information on i 
lating materials is presented in this 
illustrated catalog. Covers block and bl 
insulations, insulating cement, low pr 
coverings, felt, other products. Gives s 
cations, temperature ranges, recomme 
thicknesses, prices; tells how to apply 
type, where to use it. Baldwin-Hill Co. 


315 Fundamentals of Hydraulics 

Technical Bulletin B-4 is a newly 
vised 44-pp guidebook covering essential a 
formation on hydraulic systems, maintenalige 
trouble-shooting and selection of pr 
fluids. Besides offering reference data to emgi- 
neering personnel, this book is suggested a§ a 
training manual for maintenance supervi 
operators. It features specially prep 
phantom and cutaway drawings illustrating 
functions of basic types of valves, pumps, 
hydraulic motors, torque converters. Sun 
Oil Co. 


316 Steam Atomizing Oil Burners — 

Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and aux- 
iliary equipment for use with heavy oil or tar 
in boilers, stills, dryers and other furnaces, 
where steam or compressed air is available 
for atomizing the oil. Discusses steam and 
oil control valves, design and construction of 
urnaces in which fuel oil is burned, register 
and tandem types combustion units. National 
Airoil Burner Co., Inc. 
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FULLY AUTOMATIC 


@ push-button start 
© operation at all pres- 


sures up to design 
pressure 


2” ~ ,2 
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. 
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3 « 


SEMI-AUTOMATIC 


@ manval ignition 
© wide operating range 
@ modulating contro! 
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SAFETY 
PROTECTION against flame failure and low water 


INSTRUMENTATION . pact in d 
with requirements 
atte : independent or integral 





distinctive 
features — 


ELECTRONIC 


CONTROLS ic 
or semi-c utomatic 


OPERATION 
elec eh tie DESPITE POWER 
eler ber FAILURE 
Steam Generator available in capacities from10, 
Ib of steam per hr. © Write for CATALOG PG-' 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 


SENSITIVITY 


QUICK RESPONSE 


FOSTER G) WHEELER 
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‘prevents wear 
on seats of 


CHAPMAN 


Tilting - Disc 
CHECK VALVES 


Here’s the check valve with the balanced disc which is cushioned 


to a quick and quiet closure by the flow of gases or fluids as you 


can see in the cross-section at the right. 





This smooth action prevents undue wear on seats, hinge pins and 
bearings . . . and on your maintenance budget! For there's no loosen- 


ing of lines by vibration, no opened joints or ruptured pipes. Cross-section of the Chapman Tilting- 
Disc Check Valve illustrating the way 


What’s more, head losses are 65% to 80% less than conventional that the balanced disc is supported on 
the pivot, with arrows showing the 


travel of the disc. A feature of the 


swing-type checks. Available in iron or steel in all standard pipe 
design is that the disc seat lifts away 


sizes. Get the complete story on this and other cost-cutting features from the body seat when opening, 
and drops into contact when closing, 


of Chapman Tilting-Disc Check Valves, in the latest bulletin, with no sliding or wearing of che seats. 


No. 30. Send for your copy now. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 





65,000 HOURS OPERATION 
— WEAR NEGLIGIBLE 


City of Greenville Diesel turns in impressive 
5-year record lubricated with TEXACO URSA OIL 


This Nordberg 2,400 h.p. Diesel engine was installed 
in the municipal power plant at Greenville, Texas, in 
1946—and has been lubricated continuously with 
Texaco Ursa Oils in both crankcase and cylinders. 
G. C. Pullen, Master Mechanic, reports on its condi- 
tion at the latest inspection— 

“We took the engine down at about 65,000 hours’ 
operation. When we miked the cylindefs, the greatest 
amount of wear found was only .018”—and that at 
only two points. Most of the measurements ranged 
from .008” to .015”—an average of only .0002” wear 
per 1,000 hours of operation. Furthermore, in No. 1 
cylinder the original rings, delivered on the engine 
in 1946, were found to be in such good condition they 
were placed right back in service.” 


Count on Texaco Ursa Oil to give your Diesels the 


clean operation that means less wear, less maintenance 
cost, less fuel consumption. Texaco Ursa Oil is highly 
resistant to oxidation. . . keeps rings free, valve action 
smooth and snappy. Assures longer life for bearings 
and all moving parts. In two-cycle engines, ports stay 
clear. 

There is a complete line of Texaco Diesel lubricating 
oils approved by leading Diesel engine builders and 
preferred by operators everywhere. In fact— 

For over 15 years, more stationary Diesel 
h.p. in the U.S. has been lubricated with 
Texaco than with any other brand. 

Call in a Texaco Lubrication Engineer for full details. 
Just contact the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL,GAS AND DUAL-FUEL ENGINES 


TUNE IN .. . TEXACO STAR THEATER starring MILTON BERLE on television every Fuesday night 





METROPOLITAN OPERA broadcasts every Saturday afternoon. 


